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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have
established repositories of flood hazard data for floodplain management and flood
insurance purposes. This Flood Insurance Study (FIS) may not contain all data
available within the repository. It is advisable to contact the community repository
for any additional data.

Part or all of this FIS may be revised and republished at any time. In addition, part
of this FIS may be revised by the Letter of Map Revision process, which does not
involve republication or redistribution of the FIS. It is, therefore, the
responsibility of the user to consult with community officials and to check the
community repository to obtain the most current FIS components.

Initial Countywide FIS Effective Date: May 18, 2009
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1.0

FLOOD INSURANCE STUDY
SANTA CLARA COUNTY, CALIFORNIA AND INCORPORATED AREAS

INTRODUCTION

11

1.2

Purpose of Study

This countywide Flood Insurance Study (FIS) investigates the existence and
severity of flood hazards, or revises and updates previous FISs/Flood Insurance
Rate Maps (FIRMs), for the geographic area of Santa Clara County, California,
including the Cities of Campbell, Cupertino, Gilroy, Los Altos, Milpitas, Monte
Sereno, Morgan Hill, Mountain View, Palo Alto, San Jose, Santa Clara, Saratoga,
and Sunnyvale; the Towns of Los Altos Hills and Los Gatos; and the
unincorporated areas of Santa Clara County (hereinafter referred to collectively as
Santa Clara County).

This FIS aids in the administration of the National Flood Insurance Act of 1968 and
the Flood Disaster Protection Act of 1973. This FIS has developed flood risk data
for various areas of the county that will be used to establish actuarial flood
insurance rates. This information will also be used by Santa Clara County to update
existing floodplain regulations as part of the Regular Phase of the National Flood
Insurance Program (NFIP), and will also be used by local and regional planners to
further promote sound land use and floodplain development. The minimum
floodplain management requirements for participation in the NFIP are set forth in
the Code of Federal Regulations (CFR) at 44 CFR 60.3.

In some States or communities, floodplain management criteria or regulations
may exist that are more restrictive or comprehensive than the minimum Federal
requirements. In such cases, the more restrictive criteria take precedence.

Authority and Acknowledgments

The sources of authority for this FIS are the National Flood Insurance Act of 1968
and the Flood Disaster Protection Act of 1973.

This FIS was prepared to include all jurisdictions within Santa Clara County. The
authority and acknowledgments prior to this countywide FIS were compiled from
the previously identified FIS reports for floodprone jurisdictions within Santa Clara
County, as shown below:

Campbell, City of:  The behind-levee analyses for this study were performed
for the Federal Emergency Management Agency (FEMA)
by URS Corporation, under Contract No. EMF-2003-CO-
0047. This work was completed in October and November
2007.



Cupertino, City of:

Gilroy, City of:

The hydrologic and hydraulic analyses for this study were
performed for FEMA by George S. Nolte and Associates,
under Contract No. H-4035. This work, which was
completed in October 1978, covered all significant flooding
sources affecting the City of Cupertino.

The hydrologic and hydraulic analyses for this study were
performed for FEMA by George S. Nolte Associates, under
Contract No. H-4035. This work, which was completed in
January 1978, covered all significant flooding sources
affecting the City of Gilroy.

This study was revised on September 4, 1987, to add
approximate Zone A areas along Uvas Creek for an area
west of Thomas Road to the railroad. The flood
boundaries were delineated from information provided by
the City of Gilroy, based on the February 1986 flood.

A third study revision on August 17, 1998, incorporated the
results of restudies of Lions, Llagas, Uvas, and North and
South Morey Creeks; West Branch Llagas Creek (upstream
and downstream of Day Road); West Branch Llagas Creek-
East Split; Llagas Overbank (OIld Miller Slough); and
Miller Slough.

The restudies were conducted for FEMA by Nolte and
Associates, Inc., under Contract No. EMW-90-C-3108.
This work also included a restudy of the lower portion of
Uvas Creek, from the railroad to the downstream limit of
the study conducted by the Santa Clara Valley Water
District (SCVWD), and a portion of West Branch Llagas
Creek, from the National Resources Conservation Service
(NRCS), formerly the Soil Conservation Service, (SCS)
PL566 interceptor project at Day Road to approximately
2,500 feet upstream of Coolidge Avenue. The area
revised within the City of Gilroy includes the area from
Golden Gate Avenue to a point approximately 600 feet
upstream along West Branch Llagas Creek, and from the
NRCS PL566 to a point approximately 650 feet upstream
of Golden Gate Avenue along West Branch Llagas Creek-
East Split.

Behind-levee analyses for this study were performed for
FEMA by Nolte Engineering Company. This work was
completed in June 2007.



Los Altos, City of:

Behind-levee analyses for this study were also performed
for FEMA by URS Corporation, under Contract No. EMF-
2003-C0O-0047. This work was completed in October and
November 2007.

The hydrologic and hydraulic analyses for this study were
performed for FEMA by George S. Nolte and Associates,
under Contract No. H-4035. This work, which was
completed in December 1977, covered all significant
flooding sources affecting the City of Los Altos.

Los Altos Hills, Town of: ~ The hydrologic and hydraulic analyses for this

Los Gatos, City of:

Milpitas, City of:

study were performed for FEMA by the U. S. Geological
Survey (USGS), under Inter-Agency Agreement No. IAA-H-
17-75, Project Order No. 12. This work, which was
completed in November 1976, covered all significant
flooding sources affecting the Town of Los Altos Hills.

The hydrologic and hydraulic analyses for this study were
performed for FEMA by George S. Nolte and Associates,
under Contract No. H-4035. This work, which was
completed in December 1977, covered all significant
flooding sources affecting the Town of Los Gatos.

The hydrologic and hydraulic analyses for this study were
performed for FEMA by George S. Nolte and Associates,
under Contract No. H-4035. This study was completed
in November 1978.

Revisions to riverine flooding adjacent to Coyote Creek in
the vicinity of Nimitz Freeway (State Highway 17)
between Montague Expressway and Dixon Road were
based on information obtained from a report dated
October 11, 1983, prepared by the SCVWD
(Reference 1).

This study was revised on April 15, 1988, to incorporate
detailed flooding information from a report entitled “Upper
Penitencia Creek Floodplain Management Study, Santa Clara
County, California,” dated February 1985. This report was
prepared by the NRCS, formerly the SCS, for Dauvis,
California. Detailed flooding information from a report
entitled “San Francisco Bay Tidal Stage vs. Frequency
Study,” dated October 1994, and prepared by the San
Francisco District of the U.S. Army Corps of Engineers
(USACE), was also incorporated in this revision. In
addition, flooding from Line A-Zone 6 was updated to



agree with contiguous areas on the FIRM for the City of
Fremont, California.

A third study was revised on June 8, 1998, to show
modifications to the flooding along an approximately 1.5-
mile reach of Berryessa Creek from the confluence with
Lower Penitencia Creek to the confluence with Arroyo De
Los Coches, a 1.3-mile reach of Arroyo De Los Coches from
the confluence with Berryessa Creek to approximately 200
feet upstream of Piedmont Road, and a 1.4-mile reach of Calera
Creek from the confluence with Berryessa Creek to
approximately 100 feet upstream of Old Piedmont Road.
The study was performed using detailed methods. The
hydraulic analyses were conducted by Nolte and
Associates Consulting Engineers, for FEMA, under
Contract No. EMW-90-C-3108.

Behind-levee analyses for this study were performed for
FEMA by Nolte Engineering Company. This work was
completed in June 2007.

Behind-levee analyses for this study were also performed
for FEMA by URS Corporation, under Contract No. EMF-
2003-C0O-0047. This work was completed in October and
November 2007.

Monte Sereno, City of: No FIS available.

Morgan Hill, City of: The hydrologic and hydraulic analyses for this study were
performed for FEMA by George S. Nolte and Associates,
under Contract No. H-4035. This work, which was
completed in May 1978, covered all significant flooding
sources affecting the City of Morgan Hill.

This study was revised on December 22, 1998, to
incorporate detailed flood hazard information along West
Little Llagas Creek from approximately 0.89 mile
downstream of Monterey Highway to approximately 0.23
mile upstream of Llagas Road; along Madrone Channel from
approximately 420 feet downstream of East Dunne Avenue
to approximately 1.02 miles upstream of East Main
Avenue; along Tennant Creek, from approximately 0.44
mile downstream of Fountain Oaks Drive to approximately
0.27 mile upstream of Fountain Oaks Drive; and along the
Watsonville Road Overflow Area from its convergence with
Llagas Creek to its divergence from West Little Llagas
Creek. The hydrologic and hydraulic analyses for this



revision were performed for FEMA Dby Nolte and
Associates, Inc., under Contract No. EMW-90-C-3108.

Mountain View, City of: The hydrologic and hydraulic analyses for this

Palo Alto, City of:

study were performed for FEMA by George S. Nolte and
Associates, under Contract No. H-4035. This study was
completed in October 1978.

Revisions to the riverine flooding adjacent to Stevens
Creek in the vicinity of Evelyn Avenue were based on
information obtained from a report prepared in June 1980
by the SCVWD (Reference 2). In addition, Base Flood
Elevations (BFEs) along San Francisco Bay were revised
as a result of a restudy of tidal elevations conducted by
the USACE (Reference 3).

This study wasrevised on June 19, 1997, to modify the
flood hazards shown along an approximately 1.5-mile reach
of Permanente Creek from the downstream corporate limits
at the inboard levee to U.S. Route 101 (Bayshore
Freeway). The study was performed using detailed
methods. The hydraulic analyses were conducted for
FEMA by Nolte and Associates Consulting Engineers, the
study contractor, under contract EMW-90-C-3108.

Behind-levee analyses for this study were performed for
FEMA by Nolte Engineering Company. This work was
completed in June 2007.

The hydrologic and hydraulic analyses for the initial study
were performed for FEMA by George S. Nolte and
Associates (GSN), under Contract No. H-4035. This
work, which was completed in July 1978, covered all
significant flooding sources affecting the City of Palo Alto.

The hydrologic and hydraulic analyses for this restudy
were performed for FEMA by DMA Consulting Engineers,
Inc. (DMA), under Contract No. EMW-86-C-2227. This
work was completed in May 1987.

This study was revised on June 2, 1999, to incorporate the
effects of a more detailed hydraulic analysis of the main
channel and overflow areas of San Francisquito Creek in the
City of Palo Alto. The study limits extend from the Bayshore
Freeway (Highway 101) to the railroad, an area of
approximately 3.7 miles. The hydraulic analysis for the



San Jose, City of:

restudy was prepared for FEMA by Ensign & Buckley,
under Contract No. EMW-90-C-3133.

The hydrologic and hydraulic analyses for this study were
performed for FEMA by George S. Nolte and Associates,
under Contract No. H-4035. This study was completed in
January 1979.

Revisions to riverine flooding in the northwest section of San
Jose, in the vicinity of Coyote Creek and the Guadalupe River,
were based on information obtained from a report dated
October 11, 1983, prepared by the SCVWD (Reference 1).

This study was revised on December 16, 1988, to
incorporate detailed flooding information from two reports:
“Upper Penitencia Creek Floodplain Management Study,
Santa Clara County, California,” dated February 1985,
and prepared by the NRCS, formerly the SCS, and “San
Francisco Bay Tidal Stage vs. Frequency Study,” dated
October 1984, and prepared by the USACE, San
Francisco District.

A third revision on July 17, 1998, incorporated detailed
flooding information along Calabazas Creek, prepared for
FEMA by Ensign & Buckley Consulting Engineers, the
study contractor, under Contract No. EMW-90-C-3133. As
part of this study, Calabazas Creek was studied from the
northern corporate limit at Prospect Avenue to Wardell
Road. Prospect Creek was studied from the confluence with
Calabazas Creek to Prospect Avenue. In addition,
approximately 1.5 miles of shallow flooding caused by
the overtopping of Calabazas Creek were analyzed.

This study was also revised to show modifications to the
flooding along Alamitos Creek, from the percolation pond
to approximately 800 feet upstream of the Almaden
Expressway; along South Babb Creek, from the
confluence with Silver Creek to approximately 2,400 feet
upstream of Clayton Road; along Berryessa Creek, from
the confluence with Sierra Creek to approximately 200
feet upstream of Old Piedmont Road; and along Upper
Silver Creek, from the confluence with Coyote Creek to
approximately 2,800 feet upstream of Silver Creek Valley
Road, in the City of San Jose.

The hydraulic analyses for this revision were performed
for FEMA by Nolte and Associates, Consulting



Santa Clara, City of:

Saratoga, City of:

Sunnyvale, City of:

Engineers, under Contract No. EMW-90-C-3108. No new
hydrologic analyses were performed.

Behind-levee analyses for this study were performed for
FEMA by Nolte Engineering Company. This work was
completed in June 2007.

Behind-levee analyses for this study were also performed
for FEMA by URS Corporation, under Contract No. EMF-
2003-C0O-0047. This work was completed in October and
November 2007.

The hydrologic and hydraulic analyses for this study were
performed for FEMA by George S. Nolte and Associates,
under Contract No. H-4035. This work, which was
completed in October 1978, covered all significant flooding
sources affecting the City of Santa Clara, California.

This study was revised on January 20, 1999, to modify the
flood hazards shown along San Tomas Aquino Creek, from
just upstream of Old Mountain View Aviso Road to just
upstream of Monroe Avenue in the City of Santa Clara.
The hydraulic analyses for this revision were performed for
FEMA by Nolte and Associates, Consulting Engineers,
under Contract No. EMW-90-C-3108. No new hydrologic
analyses were performed.

The hydrologic and hydraulic analyses for the original
study, dated July 1978, were performed for FEMA by
George S. Nolte and Associates, under Contract No.
H-4035 (Reference 4). This work, which was completed in
December 1977, covered all significant flooding sources
affecting the City of Saratoga.

The hydrologic and hydraulic analyses for this study were
performed for FEMA by Ensign & Buckley Consulting
Engineers, under Contract No. EMW-90-C-3133.

The SCVWD provided data and hydrologic and hydraulic
models that were used for the previous FIS.

The hydrologic and hydraulic analyses for this study were
performed for FEMA by the USACE, San Francisco
District, under Inter-Agency Agreement Nos. IAA-H-19-
74, Project Order No. 17, IAA-H-16-75, Project Order No.
4; and 1AA-H-16-75, Project Order No. 4, Amendment No.
4. This work, which was completed in March 1977,



covered all significant flooding sources affecting the City
of Sunnyvale.

This study was revised on December 19, 1997, to show
modifications to flood hazards along an approximate 1.9-
mile reach of Sunnyvale East Channel, from the confluence
with Guadalupe Slough to Bayshore Freeway, and an
approximate 1.6-mile reach of Sunnyvale West Channel,
from the confluence with Moffett Channel to just
upstream of Orbit Court. This study was performed using
detailed methods. The hydraulic analyses were
conducted by Nolte and Associates, the study
contractor, for FEMA, under Contract No. EMW-90-C-
3108.

The behind-levee analyses for this study were performed by
Nolte Engineering Company, for FEMA. This work was
completed in June 2007.

Santa Clara County (Unincorporated areas): The hydrologic and hydraulic
analyses for this study were performed for FEMA by George
S. Nolte and Associates, under Contract No. H-4035. This study
was completed in 1979.

Revisions to riverine flooding in the northwest section of
the county were based on information obtained from a
report dated October 11, 1983, prepared by the SCVWD
(Reference 1).

This study was revised on December 16, 1988, to
incorporate detailed flood hazard information from two
reports: “Upper Penitencia Creek Floodplain Management
Study, Santa Clara County, California,” dated February
1985, and prepared by the NRCS, formerly the SCS, and
“San Francisco Bay Tidal Stage vs. Frequency Study,”
dated October 1984, and prepared by the USACE, San
Francisco District. In addition, an approximate Zone A area
along Uvas Creek was added from west of Thomas Road
to the railroad. The flood boundaries in this area were
delineated from information provided by the City of
Gilroy, based on the February 1986 flood.

A second revision, on August 17, 1998, incorporated
detailed flood hazard information from three sources. Flood
hazard information for Calabazas and Prospect Creeks
was prepared for FEMA by Ensign & Buckley
Consulting Engineers, the study contractor, under



Contract No. EMW-90-C-3133. Flood hazard information
for Alamitos Creek, East Little Llagas Creek, Madrone
Channel, Middle Avenue Overflow Area, San Tomas
Aquino Creek, Tennant Creek, Uvas Creek, Uvas Creek -
East Overbank Above Highway 101, Uvas Creek - South
Spill, Watsonville Road Overflow Area, West Branch
Llagas Creek, West Branch Llagas Creek - Lower Split,
West Branch Llagas Creek - Middle Split, West Branch
Llagas Creek - Upper Split, and West Little Llagas Creek
was prepared for FEMA by Nolte and Associates, Inc.,
under Contract No. EMW-90-C-3108. Information for the
Pajaro River was prepared for FEMA by Schaaf &
Wheeler Consulting Civil Engineers, under Contract No.
EMF-87-C-0282.

Behind-levee analyses for this study were performed for
FEMA by Nolte Engineering Company. This work was
completed in June 2007.

Behind-levee analyses for this study were also performed
for FEMA by URS Corporation, under Contract No. EMF-
2003-C0O-0047. This work was completed in October and
November 2007.

MAP IX-Mainland was contracted in February 2005 by FEMA, under Contract
No. EMF-2003-C0O-0047, to create a Santa Clara Countywide FIS and FIRM.
Map 1X completed its work, and the countywide FIRM and FIS became effective
on May 18, 2009.

For this update, a new study of reaches in Santa Clara County included hydrologic
and hydraulic analyses performed for FEMA by BakerAECOM, LLC, under
Contract No. HSFEHQ-09-D-0368, Task Order HSFE09-09-J-0001. This study
was completed in January 2012. BakerAECOM LLC was contracted by FEMA
in September 2010, under Contract No. HSFEHQ-09-D-0368, Task Order
HSFE09-10-J-0002, to revise Panels 0058, 0059, 0062, 0066, 0067, 0068, 0088,
0251, 0252, and 0238 of the FIRM for Santa Clara County. New detailed studies
were performed for San Tomas Aquino Creek Reach 2, Upper Penitencia Creek
Reach 2, and Upper Penitencia Creek Reach 2 Overflow (replacing Zone A
areas), and for shallow breakout overflows from Coyote Creek in San Jose. In
addition, most non-revised flooding sources on the above-mentioned panels were
redelineated on new LiDAR-derived topography.

The base map information shown on this FIRM was provided in digital format by
the USDA National Agriculture Imagery Program (NAIP). This information was
photogrammetrically compiled at a 1:24,000 scale from aerial photography dated
2005 for the 2009 FIS, and was also used for this revision, dated 2009.



1.3

The projection used in the preparation of this FIRM was Universal Transverse
Mercator (UTM) Zone 10N, meters. The horizontal datum was NAD83, GRS80
spheroid. The use of different datums, spheroids, projections, or UTM zones in
the production of FIRMs for adjacent jurisdictions may result in slight positional
differences in map features across jurisdiction boundaries. These differences do
not affect the accuracy of the information shown on the FIRM.

Coordination

Consultation Coordination Officer (CCO) meetings may be held for each
jurisdiction in this countywide FIS. An initial CCO meeting is held typically with
representatives of FEMA, the community, and the study contractor to explain the
nature and purpose of a FIS and to identify the streams to be studied by detailed
methods. A final CCO meeting is held typically with representatives of FEMA, the
community, and the study contractor to review the results of the study.

The dates of the initial and final CCO meetings held for Santa Clara County and the
incorporated communities within its boundaries are shown in the following
tabulation.

For this map revision, the final CCO meeting took place on August 29, 2012, and

was attended by representatives of FEMA, the community, and the study
contractor.
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Community

City of Cupertino

City of Gilroy

City of Los Altos

Town of Los Altos Hills

Town of Los Gatos

City of Milpitas

City of Morgan Hill

City of Mountain View

City of Palo Alto

City of San Jose

City of Santa Clara

City of Saratoga

City of Sunnyvale

Unincorporated Areas (Santa

Clara County)

*Data not available

Table 1 — Initial and Final CCO Meetings

Initial CCO Date

May 27, 1976
*

May 26, 1976
July 1989

*

May 26, 1976

*

January 1975

*

May 28, 1976

*

N/A

July 1989

*

May 20, 1976
July 1989

*

May 27, 1976
July 1989

*

February 11, 1977
August 18, 1990
*

May 27, 1976
August 12, 1992
May 27, 1976
July 1989

*

May 27, 1976

*

June 18, 1974
July 1989

*

May 20, 1976
August 12, 1992

*

11

Final CCO Date

April 5,1979
December 13, 2008
January 18, 1979
November 26, 1996
December 13, 2008
March 13, 1979
December 13, 2008
November 23, 1976
December 13, 2008
November 16, 1977
December 13, 2008
N/A

*

December 13, 2008
January 17, 1979
November 26, 1996
December 13, 2008
February 14, 1983
*

December 13, 2008
December 18, 1986
*

December 13, 2008
July 8, 1980
November 26, 1996
May 30, 1979

*

December 13, 2008
November 17, 1977
December 13, 2008
September 7, 1976
*

December 13, 2008
September 24, 1980
November 26, 1996
December 13, 2008



2.0

AREA STUDIED

2.1

Scope of Study
This FIS covers the geographic area of Santa Clara County, California.

All or portions of the flooding sources listed in Table 2 “Flooding Sources
Studied by Detailed Methods” were studied by detailed methods. Limits of
detailed study are indicated on the Flood Profiles (Exhibit 1) and on the FIRM
(Published Separately).

Table 2 — Flooding Sources Studied by Detailed Methods

Adobe Creek North Morey Creek
Alamitos Creek Permanente Creek
Alviso Slough Permanente Diversion

Arastradero Creek
Arroyo Calero

Barron Creek
Berryessa Creek
Calabazas Creek
Canoas Creek
Concepcion Drain
Coyote Creek

Daves Creek

East Little Llagas Creek
East Penitencia Creek
Evergreen Creek
Fisher Creek

Fisher Creek Overbank
Flint Creek

Fowler Creek
Guadalupe River
Guadalupe Slough
Hale Creek

Lions Creek

Llagas Creek

Llagas Overbank

Los Gatos Creek
Lower Penitencia Creek
Matadero Creek
Miguelita Creek

Miller Slough
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Purissima Creek

Quimby Creek

Ronan Channel

Ross Creek

Ruby Creek

San Francisco Bay

San Francisquito Creek
San Joaquin River

Santa Teresa Creek

San Tomas Aquino Creek
San Tomas Aquino Creek Reach 2
Saratoga Creek

Silver Creek

Smith Creek

South Babb Creek

South Morey Creek
Stevens Creek

Sunnyvale East Channel
Sunnyvale West Channel
Thompson Creek

Upper Penitencia Creek
Upper Penitencia Creek Reach 2

Upper Penitencia Creek Reach 20verflow

Uvas Creek

West Branch Llagas Creek
West Little Llagas Creek
Wildcat Creek



All or portions of many flooding sources in the county were studied by
approximate methods. Approximate analyses were used to study areas of low
development potential or minimal flood hazard. The scope and method of study
were agreed upon by FEMA and the communities. All or portions of the flooding
sources listed in Table 3, “Flooding Sources Studied by Approximate Methods,”

were studied by approximate methods.

Table 3 — Flooding Sources Studied by Approximate Methods

Adobe Creek
Alamitos Creek
Almendra Creek
Arroyo Los Coches
Berryessa Creek
Calera Creek
Corralitus Creek
Coyote Creek
Cribari Creek

Daves Creek

East Fork Greystone Creek
Golf Creek
Greystone Creek
Guadalupe Creek
Guadalupe River
Guadalupe Slough
Hale Creek

Heney Creek
Junipero Serra Creek
Llagas Creek

Los Gatos Creek
Manuella Drainage
Matadero Creek
Miguelita Creek
Moody Drainage
North Babb Creek
North Branch Piedmont Creek
Norwood Creek
O’Keefe Drainage

Permanente Creek
Permanente Diversion
Piedmont Creek

Prospect Creek

Randol Creek

Regnart Creek

Regnart Slough

Robleda Drainage

Rodeo Creek

Ross Creek

San Francisquito Creek
San Tomas Aquino Creek
Saratoga Creek

Scott Creek

Sierra Creek

Silver Creek

Smith Creek

Sobey Creek

South Branch Piedmont Creek
Stevens Creek

Sweigert Creek

Tennant Creek
Thompson Creek

Upper Silver Creek

Uvas Creek

Vasona Creek

West Fork Greystone Creek
Wildcat Creek

Yerba Buena Creek

This map revision also incorporates the determinations of letters issued by FEMA
resulting in map changes (Letter of Map Revision — LOMR), as shown in Table 4

“Letters of Map Revision.”
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Community

City of San Jose

City of San Jose

City of Milpitas

City of Milpitas

City of San Jose

Table 4 — Letters of Map Revision

Case
Number

09-09-1204P

09-09-2839P

10-09-1254P

11-09-1881P

12-09-0140P

Project Identifier

Bridge Channelization, Lower
Silver Creek — Reaches 1, 2, and
3, panels 0251 and 0252

Silver Creek Map Update, from
just upstream of Kammerer
Avenue to just downstream of
East San Antonio Street, panels
0251 and 0252

Berryessa Pump Station
Improvements affecting Calera
Creek Overflow and Berryessa

Creek, Panels 0058 and 0059

Elmwood, Terra Serena Tract
9699 (CA), Upper Penitencia
Creek Overflows — from
approximately 1,700 feet
southeast of the intersection of
Corning Avenue and Ethyl
Street to approximately 1,100
feet southeast of the intersection,
panels 0066 and 0067

Pepper Lane Phase | LOMR

14

Effective Date

July 24, 2009

March 30, 2010

September 30, 2010

March 29, 2011

November 22, 2011



2.2

Community Description

Santa Clara County is in the central part of western California. It is bordered by
Alameda County to the north, Stanislaus and Merced Counties to the east, San
Benito County to the south, and Santa Cruz and San Mateo Counties to the west.
Pockets of unincorporated county land are scattered throughout northern Santa
Clara County. However, the major portion of unincorporated land is located in
southern Santa Clara County.

The unincorporated areas in the southern portion of the county are located at the
foot of the Santa Cruz Mountains and the Diablo Range. They are primarily
situated midway between the Cities of Morgan Hill and Gilroy, encompassing
what is known as San Martin, in the foothills on the alluvial plain of the Santa
Clara Valley. San Martin is generally defined as the area along U.S. Highway 101
between East Middle Avenue on the north and Church Avenue on the south. The
San Martin area, the major portion of unincorporated southern Santa Clara
County, is approximately 70 miles south of the City of San Francisco, 15 miles
south of the City of San Jose, and 20 miles east of the City of Santa Cruz and the
Pacific Ocean.

Prehistorically, the region that would ultimately become San Martin was
inhabited by Indians of the Costanoan group. The designation Costanoan is from
the Spanish, Costanos, “coast people” (Reference 5). The descendants of these
indigenous peoples preferred the name Ohlone, “people of the west,” which was
given to them by the Yokuts, the Indian group living to the east in the San Joaquin
Valley (Reference 6). The Ohlone lived within the watershed lands from the
Carquinez Straits in the north to the Carmel River in the south. Their eastern
boundary was the interior chain of the California Coast Range, the Diablo Range.
Thus, their territory included not only all of Santa Clara County, but what are now
San Francisco, San Mateo, Contra Costa, Alameda, San Benito, Santa Cruz, and
Monterey Counties. It is likely that no more than 10,000 Ohlone people were
living in this large area at any one time (Reference 5).

Recorded history began in the San Martin area with the coming of the Spanish.
During the latter half of the 18th century, several Spanish expeditions were sent
north from Mexico to strengthen Spain’s hold on the Californias. In 1769, Gaspar
de Portola led a party north along the California coast. Having passed Monterey
Bay, the Portola expedition camped for a few days at Point San Pedro. On
November 2, 1769, two of his men who were hunting for food climbed the
northeastern hills and, from the summit, looked down on "a valley like a great
inland sea, stretching northward and southeastward as far as the eye could reach”
(Reference 7). These were the first Europeans to see the Santa Clara Valley. In
March 1776, Captain Juan Bautista de Anza passed through what is now Santa
Clara County during the expedition that ultimately selected the site for the City of
San Francisco. The California missions were subsequently established, laying the
foundation for Spanish influence in the area.
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In 1821, Mexico gained independence, which was an event with far-reaching
consequences for California. The missions were secularized, and, under Mexican
law, private citizens could petition for lands previously belonging to the missions.
Hundreds of large land grants were created throughout the territory. American
interest in California increased steadily, and Mexico and the United States went to
war. Mexico had little chance in this dispute, and, in the Treaty of Guadalupe-
Hidalgo in 1848, it surrendered all of the California Territory to the United States.

A large land grant was created in 1834 in what is now the San Martin area. Carlos
Castro was granted Rancho San Francisco de las Llagas (St. Francis of the
Wounds), covering 22,283 acres between Morgan Hill and Gilroy (Reference 8).
This was one of several land grants created in the general vicinity. To the south,
in what is now Gilroy, the first land grant in the Santa Clara Valley created the
rancho known as Las Animas (The Souls), which was granted to Mariano Castro
in 1802. To the north, in present-day Morgan Hill, Rancho Ojo de Agua de la
Coche was granted to Juan Maria Hernandez. Covering 8927 acres between
Morgan Hill and Llagas Creek, this rancho was created in 1835 (Reference 8).

During this same period, American pioneers were beginning to penetrate the area.
John Gilroy, a Scottish sailor and the first non-Spanish settler in California, came
to the area in 1814. He settled in the southern portion of the Santa Clara Valley,
where he married Maria Clara Ortega, a grantee of part of the San Ysidro land
grant. This rancho had been created in 1809, when the eastern and northeastern
portions of Rancho Las Animas were split off and granted to Ygnacio Ortega. The
settlement that developed on the rancho became known as San Ysidro, and later
as Gilroy (Reference 9).

To the north, in Morgan Hill, an Irish immigrant named Martin Murphy
purchased the Rancho Ojo de Agua de la Coche in 1844. He built an adobe
residence between what is now Morgan Hill and Murphy Peak, the cone-shaped
hill west of town. Morgan Hill was named for Hirman Morgan Hill, who married
Martin Murphy’s granddaughter, Diana.

In the San Martin area, the Rancho San Francisco de las Llagas was divided and
subdivided to form the still-existing orchards and individual parcels. Like the rest
of the southern part of the county, the San Martin area supported a wide range of
agricultural activities. Livestock and grain, fruit, and vegetable crops were
important in the local economy for many decades. Wine production was also a
major activity in the area, and is the major industry in San Martin. The San Martin
Winery traces its heritage to a cooperative winery started in the area in 1892. In
1908, the winery was incorporated as the San Martin Wine Company.

The agricultural nature of southern Santa Clara County has changed dramatically
in the last 5 years. The continuing pressures of population growth in San Jose and
the proximity of San Martin to this urban center will undoubtedly increase the rate
of population growth in the vicinity.
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After the completion of the South Valley Freeway between Morgan Hill and San
Jose, the process is expected to accelerate. The pattern of rural residential
development, which has become established in the last few years, is likely to
continue. San Martin is expected to house large numbers of people seeking the
economic and environmental advantages of suburban living. Development in the
unincorporated areas of northern Santa Clara County has been increasing in the
last decade and consists mainly of residential uses and some light industry along
the major transportation routes.

The San Martin area has had a more even history of development than cities in the
northern portion of the county. In 1920, the San Martin area had a population of
approximately 500 (Reference 10). Through 1965, however, the population
increased to only 3,500. Therefore, the post World War 11 boom, which radically
altered northern portions of the county between 1945 and 1960, had little effect in
San Martin. During this entire period, agriculture remained the predominant land
use in the area. However, around 1965, a new pattern of development began to
occur. Population and economic pressures led to the beginning of lot splits in San
Martin. Rural residential parcels were created, with lots ranging from 1 to 2.5
acres. By 1972, the population of the area had increased to approximately 4,800.
This process has been accelerating, and, by 1976, the estimated population of San
Martin was 7,000 (Reference 10). Projections for the future indicate that this trend
will continue, changing San Martin from an agricultural center to a rural
residential area. In the next few years, the remaining large parcels of land will
probably be split mainly into individual lots of 1 to 2.5 acres.

Commercial activities in San Martin are centered along Monterey Road, formerly
the route of U.S. Highway 101. The construction of the South Valley Freeway,
which runs parallel to and east of Monterey Road through San Martin from
Cochran Road to south of Gilroy, has alleviated the severe traffic problems in the
central area. Most existing commercial development in San Martin is contained
within this general vicinity. However, as residential growth occurs, additional
commercial shopping centers are likely to be located throughout the area.

Industry, as such, does not play an important role in the San Martin area. The San
Martin Winery on Monterey Road is the principal business in the vicinity. It is
unlikely that additional industry will locate in San Martin because neighboring
communities are more logical locations. Thus, most of the San Martin area, with
the exception of the commercial core along Monterey Road, will be devoted to
residential use in the near future.

San Martin is linked with communities to the north and south by Monterey Road.
This road follows the historic route of EI Camino Real and formerly ran directly
through the center of San Martin. This situation changed with the completion of a
segment of the South Valley Freeway (U.S. Highway 101). Starting at Cochran
Road, this freeway runs parallel to and east of Monterey Road, intersecting
Monterey Road (old U.S. Highway 101) south of Gilroy. San Martin is connected
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with Watsonville to the west and Los Banos to the east via California State
Highway 152, which runs through Gilroy, 5 miles to the south.

Major arterials within San Martin running parallel to Monterey Road include
Foothill Road; and Center, Colombet, Sycamore, Murphy, Llagas, Lincoln, and
Depot Avenues to the east; and Colony, Harding, and Coolidge Avenues to the
west. Major roads running perpendicular to Monterey Road include East Middle,
California, Roosevelt, San Martin, Cox, Highland, and Church Avenues.

San Martin is served by the railroad mainline, which runs through town parallel to
and between Monterey Road and the South Valley Freeway. The area is also
served by several airports. The South County Airport, a general aviation facility,
is located in San Martin. The Morgan Hill Airmen, Inc., Landing Strip, another
general aviation facility, is located off Cochran Road, near the South Valley
Freeway, 5 miles away in Morgan Hill. San Jose Metropolitan Airport is located
approximately 20 miles to the north via U.S. Highway 101.

Santa Clara County is primarily in a flat alluvial plain that lies between the Santa
Cruz Mountains and the Diablo Range. Most of the area consists of basically level
terrain; toward the east and west, this gives way to rolling foothills. These foothill
areas, in turn, become steeper and graduate into the mountain ranges that flank
Gilroy. San Francisco Bay and the San Jose metropolitan area are to the north,
and the Salinas Valley is to the south. The elevations in Santa Clara County range
from 140 feet to 1,200 feet. The land slopes toward the south.

The climate of Santa Clara County is characterized by warm, dry summers and
cool, moist winters. Periodically, summer temperatures may rise above 100°F,
and, although the winters are generally mild, temperatures may drop below 20°F
for short periods of time. There is a greater variance in temperature in the
southern portion of the county than in the northern portion of the county, as a
result of its greater distance from San Francisco Bay.

In the early days, Santa Clara County was recognized for its beneficial climate; its
fruit-growing prowess attests to the general mildness of the weather. This
beneficial environment continues. Annual precipitation in the area averages
approximately 20 inches; however, in some years, more than 35 inches has been
recorded. Most of the annual precipitation, approximately 98 percent, occurs
during the period from October through May. Violent thunderstorms, snowfalls,
and other extreme weather conditions are rare.

The soils in the Santa Clara County area are rich alluvial deposits suitable for
growing numerous crops. Erosion of the Diablo Range to the east and the Santa
Cruz Mountains to the west has been the source of the soils that now form the
alluvial plain in the area. To the west, the San Andreas Fault extends through the
Santa Cruz Mountains, which are crossed by rift zones and fracture lines.
Meandering creeks that have their headwaters in the surrounding mountains cross
the foothills and the flat alluvial portions of Santa Clara County on their way to
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San Francisco Bay. The soils that have been deposited in the area are from the
most recent epoch of geological history, the Pleistocene. The alluvial and
sedimentary deposits consist of alternating layers of loam, clay, gravel, sand, and
various mixtures of each.

The vegetation in Santa Clara County is varied. There is a wide range of trees,
including some redwoods, and thick brush cover. The valley floor has oaks,
eucalyptus, and various fruit trees. Numerous cultivated trees and plants,
including citrus, flourish throughout the area. Reflecting its climate, almost
anything can be grown in the area.

The mountains and foothills in the northern portion of Santa Clara County are the
sources of the watercourses that flow thru northern Santa Clara County. Near San
Jose, the major waterways include Los Gatos, Guadalupe, and Alamitos Creeks
flowing out of the Santa Cruz Mountains; Coyote Creek and a host of tributaries,
including Upper Penitencia and Silver Creeks, flowing out of the Diablo Range;
and Fisher Creek with headwaters on the western side of the Coyote Creek Valley
(Reference 11). The 75-mile-long Coyote Creek is the primary natural drainage
facility for the eastern side of the Santa Clara Valley.

Permanente and Stevens Creeks, which flow northerly through Santa Clara
County near Mountain View, provide the primary runoff drainage channels in that
area. In addition to providing flood control, these creek beds provide gravel lenses
that penetrate the impervious underground clay layers. These lenses allow rain
runoff to percolate down to replenish the underground water supply (Reference
12). This process aids in retarding land subsidence, which has been occurring on
the valley floor over the last 40 years. The rapid urbanization of the Santa Clara
Valley has lowered the water table, with resulting subsidence of the lands
adjacent to San Francisco Bay. Subsidence ceased after 1970 when water was
brought into the area. The Santa Clara County Flood Control and Water
Conservation District periodically releases water from reservoirs into the stream
channels and percolation basins, so it can percolate down to the water table.

The principal watercourses in southern Santa Clara County are Llagas, Uvas, and
Coyote Creeks. Edmundson (Little Llagas), Church, Center, Tennant, Maple, and
Foothill Creeks also flow through the area. The area is unusual in that creeks
originate in both the Diablo Range, to the east, and the Santa Cruz Mountains, to
the west. Waters originating in the area are conveyed to Monterey Bay via the
Pajaro River.

Drainageways in the county are a combination of natural channels (creek beds)
and channels altered by man. Runoff drains to these channels through an
underground storm drainage system.

Drainage patterns in the county have been altered by urbanization, and the runoff,
which has increased, is a greater flood threat than in previous years. The
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2.3

construction of water-conservation flood retention facilities has also altered the
drainage pattern.

All surface water originating or passing through Santa Clara County ultimately
discharges to the Pacific Ocean at Monterey Bay via the Pajaro River or to San
Francisco Bay via Coyote Creek.

Principal Flood Problems

A variety of conditions cause flooding in Santa Clara County. In the smaller drainage
basins, flooding is usually the result of intense storms. In the larger basins, flooding
results from storms of long duration. Shallow overland flooding often occurs due
to the small capacity of the creeks.

City of Campbell

There are no known principal flood problems within the City of Campbell.

City of Cupertino

The severity of past floods, and the relative development of the area, varies from
year to year. Both 1955 and 1958 were serious flood years in the county, and
Cupertino experienced significant damage, although it fared better than many
neighboring areas.

Flooding in Cupertino and Monta Vista was less severe in 1962 than it had been
in the early spring of 1958. Damage from the storm was due primarily to high
winds, coupled with soggy soil conditions. The downpour brought 3.46 inches of
rain to the Cupertino area, causing minor flooding in several places. The
intersection of McClellan and Lonna Roads was one area that experienced high
waters.

As was the case in 1955, the Cupertino area was not hit as hard as other areas of
Santa Clara County by the late January storm in 1963. According to the City
Engineering Department, the community only suffered minor street damage and
flooding during the Thursday downpour. Worse flooding was along the Stevens
Creek and McClellan Road area in Monta Vista, where extensive damage was
done. The Cupertino Water Department reported that more than 6 inches of rain
fell during the 2-day storm.

Although other areas in Santa Clara County experienced various levels of minor
flooding during January 1968, the Cupertino-Monta Vista area was essentially
free of flooding. There were no flood-related damage reports of any consequence
in Cupertino for 1968.

The rains in January and February 1973 were steady. By January 18, Stevens
Creek Reservoir spilled over as a result of 3.78 inches of rain during 1 week. The
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area suffered very little flooding, however, with only occasional reports of minor
flood conditions.

City of Gilroy

Information on flooding of the Uvas-Carnadero and Llagas Creeks covers the
years from 1889 through 1973. During this period, the Gilroy area experienced
floods of varying severity.

The flood conditions of January 1914 were considerably more severe than in
previous years. Greater development of the downtown area accounted for the
increased damage.

The winter storms of 1931 to 1932 were well received in the Gilroy area. Heavy
precipitation affected the watercourses on both sides of the valley. Damage in the
central section of town was not a factor during this flood. Additional areas in
Gilroy experienced flooding, but again, the accounts suggested no appreciable
damage.

The storm of mid-December 1937 brought record-breaking rainfall to the Gilroy
area. This exceptional precipitation was accompanied by significant flooding. The
outlying areas received even heavier precipitation. An extremely large area was
affected by the floodwaters from this storm. This flooding in 1937 was the most
severe until the flood of record, which occurred in December 1955.

On February 1 and 2, 1945, Gilroy had 3.31 inches of rain during 24 hours. The
resulting floodwaters, although not as severe as those of 1937, caused significant
damage.

As previously noted, the storms of December 16 to 28, 1955, produced the flood
of record in the Gilroy area. The heaviest precipitation occurred during the 3-day
period ending December 23. The 12.9 inches of rain reported in the Gilroy area
resulted in the Uvas and Carnadero Creeks creating a flow of 14,000 cubic feet
per second (cfs) at U.S. Highway 101.

Completion of the Uvas Dam, in 1957, was a contributing factor in minimizing
flood levels in the Gilroy area during the April storms in 1958. Alviso and other
areas within Santa Clara County suffered extensive damage from rampaging
floodwaters during this storm, but Gilroy proper was not appreciably affected.
Conditions were more severe, however, south of town.

Miller Slough was the principal flood problem in January 1963. A rainfall of 3.21
inches during 24 hours caused severe flooding of Forest Street, Church Street, and
Sixth Street, with all of the water flowing from Miller Slough.

Mild flooding occurred in the Gilroy area in January 1968. The Uvas and Llagas
Creeks did not overflow their banks, but flooding did occur on Carnadero Creek.
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Miller Slough was again a source of extensive floodwaters in January 1969.
Damage was not confined to this area alone. Auto dealerships on North Monterey
Street suffered broken windows caused by the waves, which were created by
heavy trucks moving through the 3 feet of water standing in the street. Carnadero
Creek flooded, as it had in 1968.

The winter of 1972 to 1973 produced high levels of precipitation in Gilroy. The
rains in January and February 1973 were steady, however, and did not create local
flood conditions. Although some areas of Santa Clara County did experience mild
levels of flooding during this winter, Gilroy was spared.

City of Los Altos

The following are descriptions of the flood years in Los Altos. The severity of the
floods, and the relative development of the area, varies from year to year.
Accordingly, the damage resulting from these floods reflects the prevailing
conditions. Both 1955 and 1958 were serious flood years in the county, and Los
Altos experienced significant damage, although faring better than many
neighboring areas. Other years, marked by more serious flood conditions in the
Los Altos area, were 1950 and 1952.

Although various areas of Santa Clara County suffered from flood conditions in
1931, the Los Altos area was not appreciably affected.

Heavy rains (2.35 inches during 24 hours) and the accumulation of debris
contributed to significant flooding in the Los Altos area in November 1950.
Agricultural areas were affected; however, the bulk of the damage was in the
commercial area.

In January 1952, stormwaters caused significant damage in the Los Altos area.
Flooding occurred in the San Ramon-San Luis Avenue section of Rex Manor, at
El Camino Real and Caldera Avenue, near the EI Monte Avenue intersection with
El Camino, and on San Ramon Avenue off Permanente Creek.

As was the case with nearly all of Santa Clara County, the Los Altos area suffered
flood damage from the pre-Christmas storms of 1955. A large lake was formed
where Springer Road enters EI Camino Real. Todd Street was flooded, and
"...Permanente Creek, where it flows under EI Camino Real west of EI Monte
Avenue was overflowing its banks to cause some evacuations in that area. The
same creek caused serious damage in the Tulane Court-Barber Avenue area”
(Reference 13). Flood conditions also closed Bayshore Highway from Mountain
View-Alviso Road south to Santa Clara-Alviso Road.

In the Los Altos area, Permanente Creek was the primary source of flood damage
in 1958. Los Altos, in general, fared well, with its runoff causing problems further
toward San Francisco Bay.
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The Los Altos area was spared much damage during the flooding of January
1963. The principal problem was standing water in the streets.

On January 29, 1968, the Los Altos area received 1.48 inches of rain in a 24-hour
period. There were no reports of appreciable flood damage in the area.

Town of Los Altos Hills

In general, local temporary flooding occurs at many of the older culverts in most
channels during the heavier rain periods. Damage to existing roads occurs in the
areas where these culverts are unable to carry the larger flows considered in this
study.

Major flooding occurred in the area in 1940, 1950, 1955, 1958, 1963, and 1974.
Matadero Creek is the only drainage considered in this study that is gaged. The
gage is located downstream from the corporate limits in the City of Palo Alto. The
flood of record occurred in 1973, and the previous peak flow occurred in 1955.
Other streams in the immediate vicinity had peak flows in 1955.

Flooding from the base flood occurs in the upper reaches of Adobe Creek near
Adobe Creek Lodge and Los Altos Hills Country Club, where the channel is a 4-
foot by 6-foot wooden canal. Flooding also occurs in the low, flat areas near Rhus
Ridge Drive, as well as in the Foothill College area above Junipero Serra Freeway
(Interstate Highway 280). Local flooding occurs near O’Keefe Lane downstream
of Junipero Serra Freeway and in low areas along Fremont Road, particularly near
Edith Road.

Barron Creek floods both above and below Fremont Road. There are no definite
channels in some open field areas. Cross sections are generally wide and flat, and
the flow is not well confined. Flooding also occurs on Fremont Road south of
Avrastradero Road.

Matadero Creek overflows at the culverts at Page Mill Road and Moon Lane, and
Arastradero Creek overflows at the Page Mill Road culvert.

Flooding occurs in the lower end of Moody Drainage upstream of Moody Road
and in Hale Creek above Magdalena Avenue. Concepcion Drainage has local
flooding near Fremont Road, and O’Keefe Drainage has some flooding
downstream of the Junipero Serra Freeway.

Town of Los Gatos

Los Gatos has experienced flood problems on several occasions. However, due to
its topography and water retention facilities, such as Lexington Dam, the Town of
Los Gatos has not been as severely inundated as several of its neighbors closer to
San Francisco Bay.
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The severity of the floods and the relative development of the area vary from year
to year. The damage resulting from these floods reflects the prevailing conditions.
Years marked by more serious flooding in Los Gatos include 1952, 1955 (the
worst flood year countywide), 1958, and 1963.

Until mid-January, the winter of 1910 to 1911 had been extremely dry. Then, on
January 13 and 14, a storm dropped approximately 4 inches of rain in the Los
Gatos-Saratoga area within 24 hours. Damage from this precipitation seems to
have been slight, perhaps because of the dry soil conditions, but local
watercourses were affected. Later in the season, during the first week of March
1911, another storm brought intense precipitation to the Los Gatos-Saratoga area.
Runoff from this storm appears to have been greater than in January.

During a 24-hour period on December 27, 1931, Los Gatos received 3.24 inches
of rain. However, damage from this storm was confined to the lowlands toward
the bay. "The Los Gatos Creek, running bank to bank... had overflowed in several
places below Campbell. San Tomas Creek had overflowed on Latimer Avenue"
(Reference 14). The Alviso area and bayside lowlands around Milpitas were the
ultimate recipients of these waters. Vast lakes were created, covering hundreds of
acres and marooning farmhouses and dairies; and in the mountains above Los
Gatos, mudslides closed many roads.

The storms of February 1938 produced extensive damage in the Santa Clara
Valley, but not in the Town of Los Gatos. However, on February 11, 1938, the
Los Gatos area received 1.93 inches of rain in 24 hours, and Los Gatos Creek
carried large volumes of water toward the bay.

The rainfall of February 28 and 29, 1940, broke previous records. At Howell
Reservoir, above Los Gatos, 10.2 inches fell during that 2-day period.

Ten inches of rain were recorded again during a 2-day period on November 18
and 19, 1950. This precipitation occurred at Chemeketa Park.

In January 1952, stormwaters caused significant damage in the central district of
Los Gatos. The Main Street Bridge suffered damage "...when earth, made soggy
by the storm, dropped out from under the north sidewalk, and part of the street
approaching the bridge" (Reference 15). Road scrapers were required to remove
extensive deposits of mud and silt from North Santa Cruz Avenue. Los Gatos
Creek "...flooded over its bank at lower Park Avenue" (Reference 15).

In addition, Chemeketa Park Bridge completely collapsed. "The demolished
bridge was on the lower road leading from the Old Los Gatos-Santa Cruz
Highway into Chemeketa Park™ (Reference 15). Aldercroft Road was closed by
earthslides, and Montevina, Montezuma, and Soda Springs Roads were all slide-
ridden.

As was the case with most of north-central California, the floods of December
1955 brought damage to the Los Gatos area. The intersection of North Santa Cruz
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Avenue and Main Street flooded, causing damage to commercial establishments.
In addition to the downtown area, the rains caused damage in the foothills. The
Lexington Reservoir played an important role during the 1955 storms. The
previous high-water mark had represented a volume of 10,000 acre/feet of a total
capacity of 25,100 acre-feet. By December 23, 1955, the volume in the reservoir
had reached 22,400 acre/feet.

By 1962, drainage improvements had reached a point where their influence was
readily apparent during heavy rainfall. During a 3-day period on October 10
through 12, the Los Gatos area received 11.26 inches of rain. Landslides occurred
at Kennedy Road on the Santa Cruz Highway; Vasona Park was flooded, with
water covering picnic areas and roads.

The storm of January 29 through February 1, 1963, brought 11.87 inches of rain
to the Los Gatos-Saratoga area. Flooding had a drastic effect on the local road
system. The biggest problem was ‘water’ which caused floods on roads, and
fallen trees; but because of channel improvements, water damage was not as
severe as in 1958, although there was more water flowing (Reference 16).

On January 29, 1968, the Los Gatos-Saratoga area received approximately 4.13
inches of rain within 24 hours. This produced minor flooding of roads and house
basements.

There were steady rains in January and February 1973. By February 13, the Los
Gatos-Saratoga area had accumulated a total of 28.49 inches, which was nearly
twice the yearly average. The wet winter had caused Lexington Reservoir to reach
capacity on February 11, sending water over the spillway. “As for roads, Santa
Clara public works reported that all west valley roads were open but there were
slides and muddy conditions on Black and Bear Creek Roads south of Los Gatos,
and Hicks Road and Stevens Canyon Road.” (Reference 17).

Frequency estimates of historic floods were based on the analysis of gage records
from Los Gatos and Saratoga Creeks. The gages, installed in the 1930s, are both
outside of the corporate limits. Construction of the Austrian and Lexington Dams
has altered the floodflow frequency regime on Los Gatos Creek, thus
complicating frequency-estimating procedures.

The 1940 flood was the largest gaged on Los Gatos Creek. No major dams existed
in the watershed at that time. It is estimated that the 1940 flood was a 20- to 30-
year event. The concurrent flood on Saratoga Creek is estimated to have been a
40- to 50-year event.

While the 1955 flood was the largest recorded on Saratoga Creek and is estimated
to have been a 40- to 50-year flood, the 1955 flood on Los Gatos Creek was less
than a 10-percent-annual-chance flood event. Available storage in Lexington
Reservoir provided a substantial reduction in peak flow rate on Los Gatos Creek
during that flood.
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The 1958 flood was the largest recorded on Los Gatos Creek subsequent to the
construction of the dams. It is estimated that this flood was a 20- to 30-year event.
The 1958 flood on Saratoga Creek, however, is estimated to have been less than a
5-year event.

City of Milpitas

Information on past flooding of the streams under investigation is somewhat
limited in Milpitas because of the small population and rural nature of the
floodplain areas prior to 1950. Investigation of flooding since 1889 indicates that
flood conditions and flood damage were experienced in portions of Santa Clara
County in December 1889, January 1911, December 1931, December 1937,
February 1940, April 1941, November 1950, January 1952, December 1955,
April 1958, October 1962, January 1963, January 1968, February 1973, and
January, February, and March 1983. However, for the area under study, the flood
conditions that existed in 1955, 1958, 1962, 1963, 1973, and 1983 produced the
only appreciable flooding.

Flooding, in early years was often viewed as an asset rather than a liability. The
need for water to irrigate agricultural crops outweighed the damage done by
floodwaters. In later years, as development increased, damage became a more
important consideration. The increase in population between 1950 and 1970,
coupled with the installation of water retention facilities in the area, drastically
altered the profile of potential flooding.

The severity of floods, and the relative development of the area, varies from year
to year. Accordingly, the damage resulting from these floods reflects the
prevailing conditions. Both 1955 and 1958 were serious flood years in the county;
Milpitas experienced some damage but fared better than many neighboring areas.

Until mid-January, 1910 to 1911 had been an extremely dry year. Then on
January 13, a downpour hit the area. Virtually all of the watercourses in the area
were affected by the storm, causing widespread flooding.

In early March 1911, another storm brought intense precipitation to San Jose.

The Santa Clara Valley received heavy precipitation in the winter of 1913 to
1914. The watercourses in the area ran full, but basically stayed within their
banks.

Milpitas enjoyed a considerable degree of immunity from the December 1955
floodwaters. Not only was the central section of Milpitas spared damage, but the
surrounding residential areas were also untouched.

Unlike conditions in most of the county, flooding in Milpitas was more severe in
1958 than in 1955. Principally as a result of the lateness of the storm, damage to
agricultural crops was high.
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The early storm of October 1962 caused some minor flooding in Milpitas. As in
previous Yyears, Milpitas experienced less damage than the majority of
neighboring communities.

The February 6, 1963, issue of the Milpitas Post described flooding in the Alviso
area as a result of a storm in the last week of January 1963. While other areas of
the county suffered from flood conditions of varying severity during this storm,
Milpitas experienced only nuisance variety flooding, such as standing water and
puddles at intersections. No damage was reported in Milpitas.

In contrast to previous years, Milpitas had more serious flood conditions in 1973
than many other areas in the county. The downtown section of town was affected,
as were residential areas.

In early 1983, a series of storms caused extensive flooding in Milpitas, as well as
in Santa Clara County as a whole. The first of these storms, which occurred in late
January, caused street flooding along most of the drainageways in Milpitas.
Flooding along Berryessa Creek between Yosemite Drive and Calaveras
Boulevard caused water and sediment damage to businesses in this area
(Reference 1).

The second in this series of storms, which occurred in early February, only caused
flooding of streets and yards. No flood damage was reported (Reference 1).

The third storm occurred in late February and early March. Again, most flooding
was confined to streets, parking areas, and yards; however, damage in many areas
was averted only through emergency sandbagging (Reference 1).

City of Monte Sereno

There are no known principal flood problems within the City of Monte Sereno.

City of Morgan Hill

Information on flooding of the streams under investigation covers the years from
1914 through 1973. During this period, the Morgan Hill area experienced 13
floods of varying severity.

The severity of flooding, and the relative development of the area, varies from
year to year. Accordingly, the damage resulting from these floods reflects the
prevailing conditions. Years marked by more serious flood conditions in Morgan
Hill include 1937, 1945, 1958, and 1963. The 1955 flood, which produced the
flood of record in neighboring Gilroy (an inundation that caused the most
extensive damage in Santa Clara County of any recorded flood), was not severe in
Morgan Hill. The frequencies of the following flood events could not be
estimated due to a lack of long-term stream gage records in the area.
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The winter storms of 1931 to 1932 were well received in the Morgan Hill area,
because local agriculture had suffered a series of dry years prior to these storms.
Flooding did occur, however, in the central area of the city. Morgan Hill received
5.50 inches of rain during a 24-hour period on December 10 to 11, 1937. This
extreme precipitation flooded both Morgan Hill and Gilroy.

The flood conditions resulting from this storm were the most severe experienced
in Morgan Hill for floods recorded through 1937.

The storm of early April 1941, during which 34.70 inches of rain had fallen in
Morgan Hill by April 10, 1941, came at the end of a very wet year. This was
approximately 9 inches more than at the same time in the previous year. During
the heaviest precipitation, the central section of the city experienced mild
flooding.

Nearly 7 inches of rain fell in Morgan Hill on the first 2 days of February 1945.

Early precipitation in the winter of 1950 gave Morgan Hill a total of 8.59 inches
of precipitation by November 21. Of this amount, over 4 inches fell during a 3-
day period (November 17 to 19). This storm produced localized flooding, but
negligible damage in Morgan Hill.

The storm, which began on January 10, 1952, produced 5.78 inches of rain in the
Morgan Hill area during a period of 1 week. This heavy precipitation, occurring
prior to construction of Chesbro Dam, caused considerable flooding in orchard
lands along Llagas Creek; damage, however, was minimal.

Although suffering some flood conditions, Morgan Hill fared much better than
many neighboring communities during the Christmas storm of 1955. In a 4-day
period, ending December 25, Morgan Hill received 8.06 inches of rain. During the
same period, Gilroy had 12.9 inches of precipitation. One beneficial influence in
the Morgan Hill area was the installation of the Chesbro Dam, which absorbed
some of the runoff. Unlike in 1952, there was now a manmade check on the
Llagas watershed.

The storms in March and April 1958 came at the end of a wet winter.
Approximately 8 inches of rain fell in Morgan Hill during a 5-day period ending
on April 3.

On October 13 and 14, 1962, Morgan Hill received 4.13 inches of rain. Although
other parts of the county suffered flood conditions as a result of this storm, no
flooding was reported in Morgan Hill.

Extreme precipitation, accompanied by heavy winds, hit the Morgan Hill area on
January 31, 1963. Previous dry weather moderated the impact of the storm. Many
trees and power lines came down during the storm as a result of the high winds.
However, flooding was the principal problem.
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Another January storm hit Morgan Hill in 1967. Although less severe than the
deluge in 1963, the storm did produce localized flooding. The city’s storm sewer
system was able to cope with the runoff for the most part, and flooding occurred
only in isolated areas.

The winter of 1972-1973 produced high levels of precipitation in Morgan Hill.
For the most part, the rainfall was steady, and it did not produce storms reaching
the intensity of previous years. However, 1.76 inches of rain fell on Morgan Hill
on February 6, 1973, resulting in some localized flooding.

City of Mountain View

The principal watercourses in Mountain View are Adobe, Permanente, and
Stevens Creeks. Mountain View has experienced flood conditions on several
occasions. However, because of its topography and precipitations extremes,
Mountain View has not been as severely inundated as several of its neighboring
communities in Santa Clara County. The areas in Mountain View nearest San
Francisco Bay are characteristically the most floodprone.

The Bayshore Area depends on an extensive diking system for its protection from
salt-water flooding. The construction of the Shoreline Regional Park, with its
attendant filling operation, also aids in the prevention of tidewater flooding
(Reference 12).

The severity of the floods, and the relative development of the area, varies from
year to year. Accordingly, the damage resulting from these floods reflects the
prevailing conditions. Both 1955 and 1958 were serious flood years in the county,
and Los Altos experienced significant damage, although faring better than many
neighboring areas. Other years marked by more serious flood conditions in the
Los Altos area were 1950 and 1952.

Some of the earliest reported flooding in the Mountain View-Los Altos area
occurred on Saturday, January 14, 1911, when 4.60 inches, the greatest recorded
in the history of Mountain View, dropped on the city. In March 1911, various
areas in Santa Clara County again received heavy precipitation. Although
Mountain View had 2.5 inches of rain during a 2-day period (March 6 and 7), the
city was relatively undisturbed.

Although various areas of Santa Clara County suffered from flood conditions in
1931, the Mountain View area was not appreciably affected.

Heavy rains (2.35 inches during 24 hours) and the accumulation of debris
contributed to significant flooding in the Mountain View area during November
1950. Agricultural areas were affected; however, the bulk of the damage was in
the commercial area.

In January 1952, stormwaters caused significant damage in the Mountain View
area. Flooding occurred in the San Ramon-San Luis Avenue section of Rex
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Manor, at EI Camino Real and Caldera Avenue, near the EI Monte Avenue
intersection with EI Camino, and on San Ramon Avenue off Permanente Creek.

As was the case with nearly all of Santa Clara County, the Mountain View area
suffered flood damage from the pre-Christmas storms of 1955. A large lake was
formed where Springer Road enters EI Camino Real. Todd Street was flooded,
and “...Permanente Creek, where it flows under EI Camino Real west of EI Monte
Avenue was overflowing its banks to cause some evacuations in that area. The
same creek caused serious damage in the Tulane Court-Barber Avenue area”
(Reference 18). Flood conditions also closed Bayshore Highway from Mountain
View-Alviso Road south to Santa Clara-Alviso Road.

In the Mountain View area, Permanente Creek was the primary source of flood
damage in 1958. Mountain View fared well in general, with its runoff causing
problems further toward San Francisco Bay. The two hardest hit areas in
Mountain View were along Barbara Avenue, where street flooding was extensive,
and at the intersection of EI Camino Real and El Monte Avenue, where the water
was over 2 feet deep. Rock Avenue and Plymouth Avenue near Bayshore
Highway were also flooded. The Evelyn Avenue and Franklin area in downtown
Mountain View was also victimized, with water reaching a depth of 1 foot.

The Mountain View area was spared much damage during the flooding of January
1963. The principal problem was standing water in the streets.

On January 29, 1968, the Mountain View area received 1.48 inches of rain during
24 hours. There were no reports of appreciable flood damage in the area.

City of Palo Alto

Palo Alto has experienced flood conditions on several occasions. However, due to
its topography and its precipitation average and extremes, Palo Alto has not been
as severely inundated as several of its neighboring communities in Santa Clara
County.

Flooding information for the originally studied streams covered the years from
1911 through 1973. During this period, the Palo Alto area experienced 12 floods
of varying severity.

The years 1953 and 1958 were serious flood years in Santa Clara County, and
Palo Alto experienced significant damage, although it fared better than many
neighboring areas. Other years marked by more serious flood conditions in the
Palo Alto area were 1950 and 1952.

One of the earliest reports of flooding in Palo Alto appeared in the January 14,

1911, issue of the Palo Alto Times. Despite the amount of precipitation, damage
was not reported as consequential, due in part to the rural nature of the area.
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In 1940, Palo Alto was again plagued by exceptional rainfall. During the 5-day
period from February 24 to 28, the area received 4.02 inches of rain. Damage was
primarily confined to channel beds and roadways.

In 1941, areas in Palo Alto were threatened when a sudden intense rainstorm
occurred. On April 4, 1941, in 13 hours, 1.57 inches of rain fell.

Rains were again heavy in 1943, with a large storm occurring in late January.
Over a 2-day period, 2.78 inches of rain were recorded on January 20 and 21. The
major problems occurred on San Francisquito Creek, which had an estimated peak
flow of 4,000 cfs. Just west of the Bayshore highway, the creek overflowed for a
period of 3 or 4 hours, the water running along the highway as far as East Willow
Road and piling up at the Embarcadero Road intersection, where it was about 6
inches deep.

The worst storm of record, as of that date, hit Palo Alto in the winter of 1950. At
Searsville Lake, water rose nine feet before it reached the top of the dam and
began pouring over into San Francisquito Creek. Due to the early arrival of the
storm and dry soil conditions, damage was surprisingly light. Generally, creeks
and drainage canals were able to hold the storm runoff. At the height of the storm,
San Francisquito Creek was running close to full at the Newell Road Bridge.
Some flooding was reported along the creek near Bayshore Highway, but the
dykes protecting the Green Gables area held throughout the heaviest part of the
storm.

In January 1952 a phenomenal deluge of rain fell in Palo Alto. During a 24-hour
period at the height of the storm, 2.72 inches of rain fell. This precipitation
brought dramatic changes to previously dry creeks.

The city was also affected by another storm late in the season. On March 14,
1952, another 1.61 inches of rain fell in 24 hours, causing flooding in Palo Alto
and Barron Park. Palo Alto’s heaviest damage resulted when swirling water tore a
15-foot gap in the dike of the deep ditch paralleling Alma Street, south of Page
Mill Road. The ditch emptied its contents onto Alma Street, necessitating its
closing, and rushed through grounds and houses to Emerson Street, where water
flowed more than 3 feet deep.

As was the case with nearly all of Santa Clara County, the Palo Alto area suffered
significant flood damage from the pre-Christmas storms of 1955. Flooding was
widespread, affecting all local watercourses and several residential areas. On San
Francisquito Creek, the December 1955 flood had the largest recorded peak flow
rate, as of that date.

In many respects, the flood of early April 1958 was a repeat of the 1955 deluge.
Conditions, however, were less severe. Nearly 1,000 residents of Palo Alto, East
Palo Alto, Atherton, and North Mountain View fled their homes as floodwaters
rose. However, few residences actually had water inside.
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In February 1973, Palo Alto received another drenching. During the storm,
Matadero, Adobe, and Barron Creeks all reached near-flood stages at the height of
the downpour, but none overtopped its banks. Flooding of streets and roadways,
however, was commonplace.

The lowlands along Matadero Creek, north of EI Camino Real and south of the
railroad, experienced minor flooding during the January 24, 1983, storm. The
USGS gaging station, located at the upstream side of EI Camino Real, reported a
record peak discharge of 1,500 cfs for that storm, corresponding to approximately
a 20-year flood frequency.

Stream gages on San Francisquito Creek and Matadero Creek began operations in
1930 and 1953, respectively; the peak flow rates from these gages were used to
correlate observed flood events to the recurrence interval of those events. Flood
events, which occurred prior to gage installation, have no recurrence interval
designated.

On February 2 to 3, 1998, San Francisquito Creek overbanked at numerous
locations in Santa Clara County: upstream of the Middlefield Road Bridge at
Byron Street; at the Seneca Street and Palo Alto Avenue intersection; upstream of
the Chaucer Street Bridge; immediately downstream of Highway 101; further
downstream of Highway 101, where the golf course and baseball field meet; and
at Palo Street. More than 400 homes in Palo Alto were flooded. In East Palo Alto,
325 people were evacuated. The flowrate at the USGS streamflow station near the
Stanford golf course was estimated by the USGS to be between 6,500 cfs and
8,000 cfs. This is the highest flowrate ever recorded at that station since its
installation in the 1930s. The previous historic record was 5,560 cfs in 1955. On
February 3, the Palo Alto Unified School District closed all schools for the day.
Duveneck Elementary, Escondido Elementary, and Jordan Middle Schools were
flooded. Classes at Stanford University were canceled for the day. Commuting
and transportation were severely limited due to the closure of the Bayshore
Freeway (Highway 101) and other major arteries. Several major underpasses
flooded, including both Oregon Expressway and Embarcadero Road under Alma
Street, University Avenue under the railroad tracks, and EI Camino Real under
University Avenue.

City of San Jose

Descriptions of the flood years in San Jose are listed below. The severity of the
floods and the development of the area vary from year to year. Accordingly, the
damage resulting from these floods reflects the prevailing conditions. Both 1955
and 1958 were serious flood years in the county, and San Jose experienced
significant damage, though it fared better than many neighboring areas. Other
years marked by flood conditions were 1911, 1952, 1962, and 1983.
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Some of the earliest accounts of flooding in the San Jose area are from 1889.
Another flood occurred in 1906; however, the scope of the storm was
considerably less than in 1889. All of 1910 was an extremely dry year.

On January 13, 1911, a downpour hit the area. Virtually all of the watercourses in
the area were affected by the storm, which caused widespread flooding. In early
March 1911, another storm brought more intense precipitation to San Jose.

The Santa Clara Valley received heavy precipitation in the winter of 1913 to
1914. However, while Gilroy and Saratoga had appreciable flooding, San Jose
was not affected. The watercourses in the area ran full but generally stayed within
their banks.

The storms of mid-December 1937 caused extensive flooding in the southern
Santa Clara County Towns of Morgan Hill and Gilroy. Extreme precipitation
occurred in various parts of the county, with 5.80 inches in Los Gatos and 5.50
inches in Morgan Hill during a 24-hour period. However, San Jose was spared
this rainfall, and was one of the least wet areas.

The storm of early April 1941 came at the end of a very wet year. Thus, unlike
several previous floods, which were regarded as beneficial due to water shortages,
this flood was altogether negative in its effects. The hardest hit areas in the county
were Alviso and the Agnew State Hospital vicinity. San Jose escaped damage on
the whole, but the surrounding agricultural areas fared poorly.

Although the Alviso area and southern portions of the county were the most
seriously affected by floodwaters in February 1945, San Jose did not escape
entirely.

The storm which started on Thursday, January 10, 1952, dumped 4.61 inches of
rain on San Jose during its 6-day duration. As was the case in 1945, San Jose
fared much better than several adjacent communities. Campbell and Alviso were
the most severely damaged. The Evergreen area of San Jose was inundated during
this winter storm. As much of the Evergreen area was undeveloped in 1952, crop
damage was the principal loss resulting from this flood.

The storms of December 21 through 24, 1955, did more damage in Santa Clara
County than any other recorded flood. San Jose, however, suffered far less
damage than most of its neighbors. The upstream Guadalupe River basin
reservoirs were almost empty in 1955; thus, flooding was significantly reduced on
the Guadalupe River. Flooding on all of the other watersheds was more serious,
partly due to the uneven distribution of the precipitation. While Santa Clara and
Los Gatos received 3.29 and 8.48 inches of rain, respectively, only 2.75 inches of
rain fell on San Jose.

The flooding of April 1958 was more severe on the Guadalupe River than the
inundation of 1955. As a result, bridges and roads in San Jose were threatened.
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Damage to homes and property was not widespread as a result of this storm, but
damage did occur.

The early storm of October 1962 had an appreciable effect in San Jose. Unlike
1955, there was heavier precipitation in San Jose itself. Campbell and Santa
Clara, in the areas adjacent to San Jose, had the worst conditions.

A downpour on January 30 and 31, 1963, ended 42 days of drought in the San
Jose area. San Jose received 1.95 inches of rain in this 24-hour period. Unlike the
previous year, the most extensive flood conditions occurred in the eastern part of
town.

The San Jose area did not have significant flooding as a result of the late January
rains in 1968. During the storm, Saratoga received 6.57 inches of rain, Los Gatos
5.56 inches, and San Jose 3.60 inches. However, the effects of this precipitation
were felt as far east as downtown San Jose, where three key underpasses were
filled with water. These were the grade separations of The Alameda and the
railroad tracks, Taylor Street and the railroad tracks, and the intersection of The
Alameda and Park Avenue.

In early 1983, a series of storms caused extensive flooding in the City of San Jose,
as well as in Santa Clara County as a whole. The first of these storms, which
occurred in late January, caused street flooding along many of the drainage ways
in the city. Damage to homes and businesses was reported along sections of the
Guadalupe River and Calabazas Creek (Reference 1). The second in this series of
storms, which occurred in early February, only caused flooding of streets and
yards. No flood damage was reported (Reference 1). The third storm occurred in
late February and early March. Flooding from this storm caused extensive damage
along Coyote Creek. In addition, most homes and businesses in the Alvisio area
had to be temporarily evacuated (Reference 1).

The maximum flow recorded at a USGS gage on the Guadalupe River, 100 feet
downstream of Los Gatos Creek, was 9,150 cfs in April 1958. It has a return
period of approximately 20 years. A number of water-supply reservoirs
constructed above the gage, however, preclude the systematic analysis of the gage
records.

The largest flow recorded on Coyote Creek, 1.2 miles downstream of Anderson
Dam, was 25,000 cfs in 1911. This flow was recorded prior to the construction of
the two water-supply reservoirs. Under existing conditions, that value is in excess
of the 1-percent-annual-chance flood. Since the construction of the reservoirs, the
largest flow on record was 5,750 cfs, with a recurrence interval of approximately
15 years, in April 1958. Because of these reservoirs, a systematic analysis of the
gage records was impossible.
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City of Santa Clara

Information on early flooding of the streams under investigation is somewhat
limited in Santa Clara because of the small population and rural nature of the
floodplain areas prior to 1950. Investigation of flooding from 1889 through 1976
indicates that flood conditions and flood damage were experienced in portions of
Santa Clara County in December 1889, January 1911, December 1931, December
1937, February 1940, April 1941, November 1950, January 1952, December
1955, April 1958, October 1962, January 1963, January 1968, and February 1973.
However, for the area under study, the flood conditions, which existed during the
years from 1911 through 1963, produced the only appreciable flooding in the
Santa Clara area.

The severity of the floods in Santa Clara and the relative development of the area
vary from year to year. Accordingly, the damage resulting from these floods
reflects the prevailing conditions. Both 1955 and 1958 were serious flood years in
the county, and Santa Clara experienced some damage, although faring better than
many neighboring areas. Other years marked by flood conditions were 1911,
1931, 1941, 1952, 1962, and 1963.

Until mid-January, 1910 to 1911 had been an extremely dry period in the Santa
Clara Valley. Then on January 13, a downpour hit the area. Virtually all of the
watercourses in and around Santa Clara were affected by the storm, causing
widespread flooding.

In early March 1911, another storm brought intense precipitation to the Santa
Clara/San Jose area.

The rainfall in December 1931 was well received in the Santa Clara area;
However, Santa Clara proper was one of the areas that experienced flood
conditions.

The storm of early April 1941 came at the end of a very wet year. Thus, unlike
several previous storms, which were regarded as beneficial because of water
shortages, this flood was altogether negative in its effects. At the height of this
storm, Santa Clara received 1.43 inches of precipitation during 24 hours. While
the City of Santa Clara escaped damage on the whole, the surrounding
agricultural areas fared poorly.

The largest flow recorded at the Saratoga Creek stream gage was 2,730 cfs in
December 1955. This disastrous flood year in Santa Clara County was 1955, and
the City of Santa Clara did not escape damage. Flooding was widespread
throughout the city, affecting many residential areas. Although damage in Santa
Clara was not as severe as in some other areas of the county, it was consequential
and many people were affected.

The flooding of April 1958 was not as serious in Santa Clara as the inundation of
December 1955. Although damage to storm drain channels and other public
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facilities approached 1955 levels, damage to private property and homes was
considerably less.

The early winter storm of October 1962 was accompanied by extremely high
winds. Although short in duration, the storm was potent. Some residential areas
were flooded, but these were smaller in number than in 1955 and 1958.

January and February 1963 were marked by heavy precipitation. Minor flooding
occurred several times during these months, but did not reach levels of previous
flood years. The 1963 flood increased water levels on the San Tomas Aquino
Creek.

During the most recent flood, in January 1968, Calabazas Creek overflowed at the
Kifer Road Bridge, and some thoroughfares had mild flooding conditions for
short periods of time. However, residential areas, which were flooded in 1955,
1958, and 1963, did not experience damage during the 1968 storm.

City of Saratoga

Until mid-January, the winter of 1910 to 1911 had been extremely dry. Then, on
January 13 and 14, a storm dropped approximately 4 inches of rain in the
Saratoga-Los Gatos region within 24 hours. Damage from this precipitation seems
to have been slight, perhaps because of the dry soil conditions, but local
watercourses were affected. Later in the season, during the first week of March
1911, another storm brought intense precipitation to the Saratoga-Los Gatos area.
Runoff from this storm appears to have been greater than in January.

The City of Saratoga, unlike neighboring Los Gatos, suffered some flooding in
January 1914. Damage was primarily confined to bridges and other structures that
were affected by high winds.

During a 24-hour period on December 27, 1931, Los Gatos received 3.24 inches
of rain. Damage from this storm was confined to the lowlands toward the bay.
The Alviso area and bayside lowlands around Milpitas were the ultimate
recipients of these waters. Vast lakes were created, covering hundreds of acres
and marooning farmhouses and dairies.

The rainfall of February 28 and 29, 1940, broke all previous records. Various
areas of the hills above the City of Saratoga and Los Gatos received up to 10.2
inches of rain during that 2-day period.

Again, in 1950, 10 inches of rain were recorded during a 2-day period of
November 18 and 19 in the Saratoga-Los Gatos area. This precipitation caused
minor flooding in both the City of Saratoga and Los Gatos. The greatest flooding
from these storms occurred in the south County area, around Gilroy.

The storm, which began on January 10, 1952, dumped 11.48 inches of rain on the
City of Saratoga in 1 week. Despite the fact that this was the heaviest
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precipitation within the county, the City of Saratoga proper experienced little
damage. However, the runoff caused havoc in those communities closer to the
bay.

As was the case with most of north-central California, the floods of December
1955 brought damage to the City of Saratoga area. Numerous private bridges also
washed out on Saratoga Creek.

For the City of Saratoga and most of Santa Clara County, 1958 was an
unfortunate repeat of 1955.

By 1962, drainage improvements had reached a point where their influence was
readily apparent during a heavy rainfall. During a 3-day period of October 10 to
12, the Saratoga-Los Gatos area received 11.26 inches of rain. Although never
serious, flooding did occur in restricted areas.

The storm of January 29 to February 1, 1963, brought 11.87 inches of rain to the
Saratoga-Los Gatos area. Flooding had a drastic effect on the local road system.

On January 29, 1968, the Saratoga-Los Gatos area received approximately 4.13
inches of rain within 24 hours. This produced minor flooding of roads and house
basements. Damage was considerably below the 1963 levels.

The rains in January and February of 1973 were steady. By February 13, the
Saratoga-Los Gatos area had accumulated a total of 28.49 inches - nearly twice
the yearly average to that date of 15.63 inches. The wet winter had caused
Lexington Reservoir to reach capacity on February 11, sending water over the
spillway.

Return periods of the historic floods described above are, in general, difficult to
establish. The USGS stream-gage record on Saratoga Creek was used as the basis
for estimates of the return period for floods after 1934, the installation date of the
gage. For preceding floods, no estimate of return period was attempted. For floods
after 1934, the flow rate recorded at the Saratoga Creek stream gage was used as
the basic indicator of the return period for the floods experienced in the City of
Saratoga.

The two largest floods recorded, December 1955 and February 1940, both had
return periods in the range of 40 to 50 years. The 1973 flood had a return period
of between 10 and 20 years. All other noted post-1934 flood events had return
periods of less than 10 years.

Due to limited capacity of the storm drainage system in the City of Saratoga, the
1-percent-annual-chance flood will subject almost the entire city to shallow
sheetflow as floodwaters in excess of the storm drain capacity flow down the
streets.
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City of Sunnyvale

Information on past flooding of the streams under investigation is very limited
due to the small population and rural nature of the floodplain areas prior to 1950.

However, after 1950, four significant flooding events were recorded in the City of
Sunnyvale; these occurred in 1955, 1958, 1963, and 1968. The frequencies of
these floods were not determined.

The storm of December 21 through 24, 1955, was the maximum storm of record
in the City of Sunnyvale area and produced the most significant damage. Of the
streams in the City of Sunnyvale area, only Stevens Creek has a gage. Calabazas
Creek has a gage, but it is unreliable; therefore, gage records were not used in
studying this creek. At Stevens Creek near the Cupertino gage, (drainage area
17.1 square miles) a discharge of 1,420 cfs was recorded on December 23, 1955.
According to local residents, the major cause of overflow on Calabazas Creek was
debris that blocked the stream channel under the Railroad Bridge.

The worst damage caused by the December 1955 flood was recorded at the
northwestern corner of the Green Vale Manor tract, when a storm drainage dike
along the eastern side was breached in the vicinity of Chromite and Pilot Knob
Drives. More than 100 families living in the Green Vale Manor development were
evacuated as floodwaters poured into residential streets and into many of the
homes. The fast-flowing stream continued to cross Lawrence Station Road during
the duration of the storm and hollowed out a streambed more than 1 foot deep in
the center of the road. Most of the damage from this storm was produced by the
bursting of drainage dikes.

The flood of 1958 was in most respects a repeat of the 1955 flood, but of a less
intense nature. The Green Vale Manor area was again affected by floodwaters.
Kifer Road, Agate Avenue, and Pilot Knob Drive were all flooded. In a quote
from the Thursday, April 3, 1958, issue of the Sunnyvale Standard, the following
comparison was made: “For some residents it was a new experience. For others
who remember a similar experience in December 1955, it was an old story but
one less painful.”

Although the January 1963 storm was described as worse than the area’s 1958
deluge, few sections of the City of Sunnyvale itself were flooded during this
storm. Parts of Kifer Road and segments of other main thoroughfares were
inundated for short periods of time. Damage in the City of Sunnyvale was
principally confined to the loss of large trees from the drenching rains and high
winds. Residential streets were flooded in some areas, but little or no damage was
done to homes.

The January 1968 storm did little damage in the City of Sunnyvale. Calabazas
Creek overflowed at the Kifer Road Bridge, and some thoroughfares had mild
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flooding conditions for short periods of time. However, residential areas that were
flooded in 1955, 1958, and 1963 did not experience damage in the 1968 storm.

Santa Clara County (Unincorporated areas)

Information on flooding of the streams under investigation covers the years since
1889. During this period, Santa Clara County experienced 16 floods of varying
severity. Due to its size and the fact that it is not incorporated, flood history for
the unincorporated areas of Santa Clara County is essentially a composite of flood
information on San Jose, Gilroy, and Morgan Hill. The following descriptions of
floods refer specifically to conditions in Gilroy, Morgan Hill, and San Jose.
However, the picture of flooding created by these accounts describes conditions in
the unincorporated areas of Santa Clara County.

Flooding in early years was often viewed as an asset rather than a liability. The
need for water to irrigate agricultural crops outweighed the damage done by
floodwaters. In later years, as development increased, damage became a more
important consideration. In addition, population growth and the completion of
water-retention facilities in the area, combined to alter the profile of potential
flooding.

The severity of the floods and the relative development of the area vary from year
to year. Accordingly, the damage resulting from floods reflects the prevailing
conditions. More serious flooding occurred in 1911, 1937, 1945, 1952, 1955,
1962, and 1983.

As was the case with most of Santa Clara County at the time, the rural/agricultural
nature of the area precluded heavy damage from floodwaters.

In early March 1911, a storm brought intense precipitation to San Jose. To the
west and south, the Guadalupe, Canoas, Los Gatos, and Almaden Creeks rushed
along and eddied into the streets and around homes of the city; the overflow from
Silver and Coyote Creeks could be seen to the east; and to the north in the dim
distance toward Agnew was a vast lake caused by the junction and overflow of
the Coyote and Guadalupe Creeks, swelled to rivers by the flood waters of their
many tributaries - Silver Creek, the Penitencia, Canoas, and Almaden.

Morgan Hill received 5.50 inches of rain during a 24-hour period on December 10
to 11, 1937. This extreme precipitation flooded both Morgan Hill and Gilroy. The
flood conditions resulting from this storm were the most severe experienced in the
Morgan Hill and Gilroy area for floods recorded through 1937.

Nearly 7 inches of rain fell in Morgan Hill on the first 2 days of February 1945.
Levees were reported washed out on the Uvas Creek, floodwaters were out of
bounds on the Llagas, and some bridges were weakened. Several west side homes
were flooded with water on the floors, and basements were flooded in several
sections of town, resulting in disrupting basement furnaces. Inundated property
and flooded highways were reported in the Madrone and Coyote Sections.
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A storm that started on Thursday, January 10, 1952, dumped 4.61 inches of rain
on San Jose during its 6-day duration. As was the case in 1945, San Jose fared
much better than several adjacent communities. Campbell and Alviso were the
most severely damaged. The Evergreen Area of San Jose was inundated during
this winter storm. As much of the Evergreen Area was undeveloped in 1952, crop
damage was the principal loss resulting from this flood.

The storms of December 21 to 25, 1955, did more damage in Santa Clara County
than any other recorded flood. The upstream Guadalupe River basin reservoirs
were almost empty in 1955; thus, flooding was significantly reduced on the
Guadalupe River. Flooding in all of the other watersheds was more serious, partly
due to the uneven distribution of the precipitation. While Santa Clara and Los
Gatos received 3.29 and 8.48 inches of rain, respectively, only 2.75 inches of rain
fell on San Jose. During this same storm, Morgan Hill received 8.06 inches of
rain. The Chesbro Dam in the Morgan Hill area absorbed some of the runoff and
provided a manmade check on the Llagas watershed.

In Gilroy, the conditions were more severe. The storms of December 16 to 28,
1955, produced the flood of record in the Gilroy area. The heaviest precipitation
occurred during the 3-day period ending December 23. The 12.9 inches of rain
reported in the Gilroy area resulted in Uvas and Carnadero Creeks creating a flow
of 14,000 cfs at U.S. Highway 101.

The storms in March and April 1958 came at the end of a wet winter.
Approximately 8 inches of rain fell in Morgan Hill during a 5-day period ending
on April 3. Due to the saturated condition of the soil, runoff from these rains
caused problems in many parts of town. In the San Jose area, the flooding of April
1958 was more severe on the Guadalupe River than the inundation of 1955. As a
result, bridges and roads in San Jose were threatened.

In the Gilroy area, Miller Slough was the principal flood problem in January
1963. A rainfall of 3.21 inches during 24 hours and the water that flowed from
Miller Slough caused severe flooding of Forest Street, Church Street, and Sixth
Street. The Church Street Bridge was completely underwater, and the Walnut
Lane tract was flooded.

Another January storm hit Morgan Hill in 1967. Although less severe than the
deluge in 1963, the storm did produce localized flooding. The city’s sewer system
was able to cope with the runoff for the most part, and flooding occurred only in
isolated areas.

Miller Slough was again a source of extensive floodwaters in January 1969. Five
inches of rain were dumped into an already swollen Miller Slough, causing it to
rush over its banks and flood several sections of town. On Murray Avenue, water
rose to 4 feet in some areas. Damage, however, was not confined to this area
alone. Carnadero Creek flooded as well.
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2.4

The winter of 1972 to 1973 produced high levels of precipitation in the county.
The rains in January and February 1973 were steady; however, they did not create
local flood conditions. Although some areas of Santa Clara County did experience
mild levels of flooding during this winter, Gilroy and the San Martin area were
spared.

In early 1983, a series of storms caused extensive flooding in most areas of Santa
Clara County. The first of these storms, which occurred in late January, caused
street flooding in most low-lying areas of the county. Damage to homes and
businesses were reported in some areas (Reference 1).

The second in this series of storms, which occurred in early February, caused only
local flooding of streets, yards, and parking areas. No flood damage was reported
(Reference 1).

The third storm occurred in late February and early March. Flooding from this
storm was particularly severe in the northwest portion of the county, causing
extensive damage and some evacuations (Reference 1).

Flood Protection Measures

The rapid residential development of central Santa Clara County communities
during the 1950s and 1960s brought about a rapid increase in runoff. To cope with
the increased runoff, the USACE has proposed, designed, and partially
constructed the Walnut Creek Project. Elements of the project include channel
shaping, concrete channel lining, improved bridge designs, new culverts and
culvert entrances, and levee improvement and construction. To date, the project is
completed through Phase I, which includes, among other things, concrete lining
on much of Walnut Creek; 1-percent-annual-chance flood capacity culverts and
channels on the lowermost portions of Pine and Galindo Creeks; and 1-percent-
annual-chance flood levees along portions of Grayson Creek. As a separate
project, the USACE constructed a flood channel with a 2-percent-annual-chance
nominal capacity on Rodeo Creek.

The Santa Clara County Flood Control and Water Conservation District, with the
assistance of the NRCS, formerly the SCS, have completed a number of projects
throughout the county. Among these is the Marsh-Kellogg Watershed Plan
(Reference 19) in the eastern, or delta, region. This consists principally of the
Marsh Creek flood detention reservoir located at the edge of the foothills south of
Brentwood and improvement of 36 miles of channel on Marsh, Sand, and Deer
Creeks. These channels were designed to carry the 2-percent-annual-chance flood.
Channel improvements have been made on various segments of San Ramon and
Las Trampas Creeks. Grayson Creek channelization was also a NRCS, formerly
the SCS, project before it was incorporated into the Walnut Creek Project. A
flood detention basin was recently completed on Pine Creek.
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Levees exist in the study area, which provides the community with some degree
of flood protection. However, it has been ascertained that some of these levees
may not protect the community from rare events such as the 1-percent-annual-
chance flood. The criteria used to evaluate protection against the 1-percent-
annual-chance flood are 1) adequate design, including 3 feet of freeboard, 2)
structural stability, and 3) proper operation and maintenance. Levees that do not
protect from the 1-percent-annual-chance flood are not considered in the
hydraulic analysis of the 1-percent-annual-chance floodplain.

City of Campbell

There are no known principal flood protection measures within the City of
Campobell.

City of Cupertino

No Federal flood-control facilities exist on the streams in Cupertino. However,
local interests have provided drainage or reservoir projects, which affect flood
damages within the town.

These improvements have consisted of bridge and culvert construction, and, in
some cases, are not adequate to contain the 1-percent-annual-chance floodflow.

City of Gilroy

No Federal flood-control facilities exist on the streams in Gilroy. However, local
interests have provided drainage projects that affect flood damages within the
city.

Llagas Creek, from immediately south of Buena Vista Avenue to Pacheco Pass
Road, was realigned and improved to provide barrow material for the recently
completed South Valley Freeway through the City of Gilroy. This work was done
in conformance with the proposed channel improvements and bridge
reconstruction planned for Uvas Creek as part of the Watershed Protection and
Flood Protection Act (Public Law 566).

The Ronan channel, partially complete with respect to construction of bridges,
was built to intercept floodwaters north of the City of Gilroy. Initial work on the
Ronan Channel was done to provide barrow material for the South Valley
Freeway. With the exception of a project sponsored by the City of Gilroy to divert
some flow from West Branch Llagas Creek by lengthening the Ronan Channel
and adding a 60-inch culvert at Monterey Highway, the Ronan Channel has not
significantly relieved the potential flooding through Gilroy. Ronan Channel
construction and improvement are part of the Public Law 566 program.

Improvements along Uvas Creek through the City of Gilroy have been carried out
primarily by local developers in conjunction with the SCVWD and the City of
Gilroy, Department of Public Works. The north levee of Uvas Creek has been
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strengthened from Miller Avenue to a point 3,500 feet upstream. A USACE levee
improvement project for the north bank between Thomas Road and Miller
Avenue is in the planning stage.

Other local improvements have consisted of bridge and culvert construction and,
in some cases, are not adequate to contain the 1-percent-annual-chance floodflow.

Subsequent to the original FIS, additional measures have been constructed,
including the following:

Lions, Llagas, and North and South Morey Creeks, West Branch Llagas Creek
(downstream of Day Road), Llagas Overbank (Old Miller Slough), and Miller

Slough

e Construction of a levee system along both banks of Llagas Creek from
approximately 1,620 feet upstream to approximately 6,250 feet
upstream of Bloomfield Avenue; and

e Construction of a levee along the south bank of West Branch Llagas
Creek from its confluence with Llagas Creek to the South Valley
Freeway.

The levee system constructed along Llagas Creek serves only to contain the 1-
percent-annual-chance flood and does not eliminate any Special Flood Hazard
Areas (SFHAS) inundated by other flooding sources.

Additional measures have also been constructed for the following:

Uvas Creek

e Levee improvements along the left bank of Uvas Creek from
approximately 2,000 feet downstream of Thomas Road to approximately
4,500 feet upstream of Miller Avenue.

City of Los Altos

No Federal flood-control facilities exist on the streams in Los Altos. However, local
interests have provided drainage projects that affect flood damages within the
city.

These improvements have consisted of bridge and culvert construction and, in some cases,
are not adequate to contain the 1-percent-annual-chance floodflow.

In 1959, the Permanente Diversion was constructed. This facility diverts high
floodflow from the upper portions of the Permanente Creek watershed to Stevens Creek.
Low flows continue down Permanente Creek and are not diverted.
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Town of Los Altos Hills

Flooding near the Moody Road-ElI Monte Avenue intersection on Adobe Creek was
reduced by the installation of an 8-foot diameter concrete pipe bypass in 1974.
The pipe inlet is located approximately 250 feet upstream of Tepa Way. Length
of the bypass is approximately 2,000 feet. It rejoins Adobe Creek approximately
400 feet below the EI Monte Avenue culvert after the main creek makes two 90-degree
turns.

To reduce flooding, a trapezoidal concrete-lined channel was built in the lower section of
Purissima Creek along the Junipero Serra Freeway between Rhoda Drive and Arastradero
Road.

Town of Los Gatos

No Federal flood-control facilities exist on the streams in Los Gatos. However, local
interests have provided drainage and reservoir projects, which affect flood damages
within the town.

On Los Gatos Creek, three water conservation reservoirs have been constructed. Elsman
Reservoir is owned and operated by the San Jose Water Works for water-supply
purposes. Lexington and Vasona Reservoirs are owned and operated by the SCVWD to
provide storage for ground-water recharge. These three reservoirs have a total
storage capacity of 27,000 acre-feet, which provides incidental flood-control
benefits for the Town of Los Gatos. Only Vasona Reservoir is located within Los
Gatos.

Los Gatos Creek has also been improved within Los Gatos by the SCVWD. The project
consisted of a trapezoidal concrete-lined channel in the portion upstream of Saratoga-Los
Gatos Road.

Drainage improvements for other streams within Los Gatos have been conducted by local
interests on a selective basis. These improvements have consisted of bridge and culvert
construction, and in general, are not adequate to contain the 1-percent-annual-chance floodflow.

No floodplain management ordinances are in effect in the Town of Los Gatos.

City of Milpitas

No Federal flood-control facilities exist on the streams of Milpitas. However,
local interests have provided drainage or reservoir projects, which affect flood
damages within the town.

Berryessa Creek, from the confluence with Lower Penitencia Creek to Calavaras

Boulevard, was realigned and improved by local developers in conjunction with
the SCVWD and the Milpitas Department of Public Works.
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Calera Creek, from the confluence with Berryessa Creek to Escuela Parkway, was
improved in a manner similar to Berryessa Creek.

Other local improvements have consisted of bridge and culvert construction, and,
in some cases, they ae not adequate to contain the 1-percent-annual-chance
floodflow.

City of Monte Sereno

There are no known principal flood protection measures within the City of Monte
Sereno.

City of Morgan Hill

No Federal flood-control facilities exist on the streams in Morgan Hill. However,
it should be noted that a NRCS, formerly the SCS, project has been approved for
extensive improvement of West Little Llagas Creek. Also, local interests have
provided drainage or resenvoir projects, which affect flood damages within the city. Included
in these projects is the recently completed channel improvement and realignment
of Edmundson Creek at the confluence with West Little Llagas Creek.

These improvements have consisted of bridge and culvert construction, and in
some cases, are not adequate to contain the 1-percent-annual-chance floodflow.

The Madrone Channel south of Cochran Road to the confluence with East
Little Llagas Creek and East Little Llagas Creek from the confluence with
Madrone Channel to the confluence with Llagas Creek was improved to provide
fill material for the recently completed South Valley Freeway. This work was
done in conformance with the impending channel improvements and bridge
reconstruction planned for Llagas Creek as part of the Watershed Protection
and Flood Prevention Act (Public Law 566).

City of Mountain View

No Federal flood-control facilities exist on the streams in Mountain
View. However, local interests have provided drainage or reservoir projects
that affect flood damages within the town. These improvements consisted
of bridge and culvert construction and, in some cases, were not adequate
to contain the 1-percent-annual-chance floodflow.

In 1959, the Permanente Diversion was constructed. This facility diverts
high floodflow from the upper portions of the Permanente Creek watershed to
Stevens Creek. Low flows continue down Permanente Creek and are not
diverted.
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City of Palo Alto

No Federal flood-control facilities exist on the streams affecting the City of Palo
Alto. However, local interests have provided drainage and improvement projects
that reduce flood damages within the city.

The Palo Alto Flood Basin, located in the wetland east of Bayshore Freeway, was
constructed in 1956 to provide storage for flood discharges from Adobe, Barron,
and Matadero Creeks. The stored floodwaters are discharged into San Francisco
Bay during low-tide periods. The flood basin has a total storage capacity of 3,000
acre-feet below an elevation of 3.2 feet.

Projects recently constructed or being constructed by the SCVWD on Adobe,
Barron, and Matadero Creeks inPalo Alto are designed to carry the 1-percent-annual-
chance floodplains. Other drainage improvements for streams within Palo Alto,
such as channel lining and bank protection, are generally not adequate to contain
the 1-percent-annual-chance floodflow.

In addition to flooding caused by local watercourses, flooding potential exists in
Palo Alto if the levees along the San Francisco Bay side of the city fail. The Palo
Alto Comprehensive Plan, 1977-1990 describes this condition.

The levees around most of the south bay were originally built to create
evaporation ponds for salt production, but now serve as protection for developed
lands. The SCVWD has jurisdiction over and maintains the levees in Palo Alto.
Most of the levees are constructed of compacted bay mud. The levee elevation
estimated, as necessary, by the Bay Conservation and Development
Commission, in its Bay Plan Supplement, is 10 feet above sea level in the south
bay. This height includes 7 feet for water and 3 feet for protection against storm
waves. This implies that without the levee system, Palo Alto would be subject to
salt-water inundation at high tide to an elevation of 7 feet (Reference 20).

City of San Jose

No Federal flood-control facilities exist on the streams affecting San Jose.
However, local interests have provided drainage and improvement projects,
which affect flood damage within the city.

These improvements have consisted of channel lining, bridge, culvert, and levee
construction and bank and erosion protection. The improvements are generally
not adequate to contain the 1-percent-annual-chance floodflow.

In addition to the channel improvements, a number of reservoirs have been
constructed for water-supply purposes. No flood-control pool is available in
these reservoirs; thus, only an incidental flood-control function is available. These
reservoirs include Coyote and Anderson in the Coyote Creek basin and
Almaden, Calero, Guadalupe, Elsman, and Lexington in the Guadalupe River
basin.
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City of Santa Clara

No Federal flood-control facilities exist on the streams affecting the City of Santa
Clara. However, local interests have provided drainage and improvement projects that
affect flood damages within the city.

Other drainage improvements for streams within Santa Clara have been
conducted by local interests on a selective basis. These improvements have
consisted of channel lining, bridge, culvert and levee construction, and bank and erosion
protection. These improvements are generally not adequate to entirely contain the
1-percent-annual-chance floodflow.

City of Saratoga

No Federal flood-control facilities exist on the streams in the City of Saratoga.
However, local interests have provided drainage projects that affect flood
damages within the city.

These improvements consist of bridge and culvert construction, but in some
cases, they are not adequate to contain the 1-percent-annual-chance floodflow.

Subsequent to the original FIS, additional measures have been constructed,
including the following:

Calabazas Creek

e Channel excavation and relocation between Saratoga-Sunnyvale
Road and the railroad;

e The channel immediately upstream of the railroad has been
relocated for a length of approximately 100 feet; and

e Rock riprap slope protection has been installed over
approximately 100 feet of channel, starting approximately
100 feet upstream of the railroad.

Prospect Creek

In conjunction with land development, substantial modifications of the
creek have been made between the confluence with Calabazas Creek
and Beauchamp Lane. These modifications include:

e Channel excavation

e Sacked concrete slope protection

e Rock riprap slopes
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e Compacted earthen berms
e Concrete and timber retaining walls

The earthen berms and retaining walls were evaluated relative to the
FEMA levee policy. The following conclusions were reached:

e Through most of the length of the study, it was determined that
the calculated 1-percent-annual-chance water surface was at
or below the natural ground line.

e At some localized areas where the 1-percent-annual-chance
water-surface elevation is above natural ground at the
waterside toe of the berm, it was determined that the berm was
extended at a positive slope on the landside until it daylighted
with natural ground.

e At one location immediately upstream of Arroyo de
Arguello, the concrete and timber wall located on the land
side of the earthen berm was determined to provide the
freeboard required by the levee policy and to be stable and
structurally adequate.

City of Sunnyvale

No Federal flood-control facilities exist on the streams in the City of Sunnyvale.
However, local interests have provided many facilities to mitigate the damage caused
by flooding.

Stevens Creek Dam, located on Stevens Creek 2.5 miles south of the City of
Sunnyvale corporate limits, is an earthfill dam approximately 135 feet in height.
Constructed in 1936, the dam’s principal purpose is water supply. The waters
impounded in the reservoir are released at a rate such that the waters will percolate
into the ground, thus recharging the ground water aquifer. Though no flood-control
facilities are available at the dam, Stevens Creek Dam does offer incidental flood-
control benefits to the downstream area. No major channel modifications have
been performed on Stevens Creek along the City of Sunnyvale corporate limits.

Manmade alterations to the drainage regimen have primarily been in the form of
open channels. However, levee systems have been constructed along San
Francisco Bay, originally to form and protect the salt evaporators and
concentrators that ring the southernmost arm of the bay. To allow use of
lands that were subject to tidal flooding and subsidence, the levee systems have
been extended and strengthened to protect these low-lying lands.

Both the Sunnyvale East Channel and the Sunnyvale West Channel were constructed
to convey internal drainage from the City of Sunnyvale and surrounding areas to
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San Francisco Bay. The Sunnyvale West Channel was constructed by the
SCVWD in the early 1960s. The project consisted of a trapezoidal open
channel from San Francisco Bay to just upstream of U.S. Highway 101. A
closed conduit system to Maude Avenue constituted the remainder of the project.
The channel was built to convey a 10-percent-annual-chance flood from the
tributary storm drain system.

The Sunnyvale East Channel was also constructed by the SCVWD in the late
1960s. The channel was constructed in four increments from the bay to
Inverness Way. From upstream of Inverness Way to IH-280, a closed conduit
system was constructed. The channel was built to convey a 10-percent-annual-
chance flood from the tributary storm drain system.

Calabazas Creek was aligned prior to 1950 to flow into Saratoga Creek between
El Camino Real and the railroad. The creek was constructed on its present
alignment during the middle 1950s. The SCVWD has completed construction of a
flood-control channel improvement on Calabazas Creek between Bayshore Freeway
and SH-237 (Reference 21). This improvement is capable of containing the 1-
percent-annual-chance flood. A concrete-lined channel now exists or is under
construction from Lawrence Expressway down to the Bayshore Freeway.
Additional capacity will ultimately be added upstream of Lawrence Expressway,
but this modification is not anticipated in the near future.

Santa Clara County (Unincorporated areas)

Subsequent to the original FIS, additional measures have been constructed,
including the following:

Lions, Llagas, and North and South Morey Creeks, West Branch Llagas Creek
(downstream of Day Road), Llagas Overbank (Old Miller Slough), and Miller

Slough

e Construction of a levee system along both banks of Llagas Creek from
approximately 1,620 feet upstream to approximately 6,250 feet
upstream of Bloomfield Avenue; and

e Construction of a levee along the south bank of West Branch Llagas
Creek from its confluence with Llagas Creek to the South Valley
Freeway.

Additional measures have also been constructed for the following:
Uvas Creek

e Levee improvements along the left bank of Uvas Creek from
approximately 2,000 feet downstream of Thomas Road to approximately
4,500 feet upstream of Miller Avenue.
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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have
established repositories of flood hazard data for floodplain management and flood
insurance purposes. This Flood Insurance Study (FIS) may not contain all data
available within the repository. It is advisable to contact the community repository
for any additional data.

Select Flood Insurance Rate Map panels for the community contain information
that was previously shown separately on the corresponding Flood Boundary and
Floodway Map panels (e.g., floodways, cross-sections). Former flood hazard
zone designations have been changed as follows:

Old Zone New Zone
Al through A30 AE
B X
C X

Part or all of this FIS may be revised and republished at any time. In addition, part
of this FIS may be revised by the Letter of Map Revision process, which does not
involve republication or redistribution of the FIS. It is, therefore, the
responsibility of the user to consult with community officials and to check the
community repository to obtain the most current FIS components.

Initial Countywide FIS Effective Date: May 18, 2009
Revised Countywide FIS Effective Date: February 19, 2014
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3.0

ENGINEERING METHODS

For the flooding sources studied in detail in the community, standard hydrologic and
hydraulic study methods were used to determine the flood hazard data required for this
FIS. Flood events of a magnitude, which are expected to be equaled or exceeded once on
the average during any 10-, 50-, 100-, or 500-year period (recurrence interval) have been
selected as having special significance for floodplain management and for flood
insurance rates. These events, commonly termed the 10-, 50-, 100-, and 500-year floods,
have a 10-, 2-, 1-, and 0.2-percent chance, respectively, of being equaled or exceeded
during any year. Although the recurrence interval represents the long-term average period
between floods of a specific magnitude, rare floods could occur at short intervals or even
within the same year. The risk of experiencing a rare flood increases when periods
greater than 1 year are considered. For example, the risk of having a flood, which equals
or exceeds the 1-percent-annual-chance flood in any 50-year period, is approximately 40
percent (4 in 10), and, for any 90-year period, the risk increases to approximately 60
percent (6 in 10). The analyses reported herein reflect flooding potentials based on
conditions existing in the community at the time of completion of this FIS. Maps and
flood elevations will be amended periodically to reflect future changes.

3.1  Hydrologic Analyses

Hydrologic analyses were carried out to establish the peak discharge-frequency
relationships for each flooding source studied in detail affecting the community.

Flood hydrographs and peak flow rates for the 10-percent, 2-percent, 1-percent,
and 0.2-percent-annual-chance floods for streams studied by detailed procedures
were based on rainfall-runoff computations and regional regression equations
developed by the SCVWD (Reference 10).

The regional regression equations are based on the frequency statistics of the
records of 20 stream gages in Santa Clara County and the surrounding area. The
parameters used in the regional regression equation are the drainage area of the
basin mean annual precipitation, characteristic drainage lengths of the basin, and
slope of the main drainage course of the basin. With these parameters, the
statistics of the peak flow rate and 24-hour flow volume can be determined
through use of the regression equations.

Drainage areas were broken down into smaller subbasins. The HEC-1 computer
program (Reference 11) was used with the SCVWD’s 24-hour storm pattern and
storm depth to produce subbasin hydrographs. For rural areas, the hydrographs
were balanced using HEC-1 to reflect both the peak flow rate and 24-hour volume
as predicted by the regional regression equations. For urban areas, the
hydrographs were based on runoff coefficients from the SCVWD urban
hydrology methodology (Reference 12). Actual storm drain capacities were
included for routing these hydrographs.
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The effects of channel and valley (overbank) storage on floodflow rates were determined by
developing storage-discharge relationships for reaches of each stream. The
storage-discharge relationships were developed by computing a series of water-surface
profiles for various flow rates and determining the storage in the reach for each outflow rate.
Flood hydrographs from the smaller subbasins were combined and routed
downstream using the Modified Puls routing procedure. For reaches outside the limits
of detailed study, storage-discharge relationships were generally obtained from normal depth
computations, most of which were developed previously by the SCVWD.

Flood hydrographs for streams studied by approximate methods were
calculated only when required to complete the detailed study analysis. Relative
flood magnitudes for other streams studied by approximate methods were
based on historic information, existing hydrologic analyses, available watershed
information, and field observations.

City of Campbell

There is no hydrologic data available at this time.

City of Cupertino

Stevens Creek-Reservoir, with a capacity of 3,800 acre-feet, was built in 1936.
The reservoir’s principal purpose is water supply, and any flood-control benefits
are incidental. Reservoir storage for each of the four recurrence intervals was
determined with a coincidental frequency analysis of storage level and inflow
flood hydrograph.

Channel flow rates generally increase downstream with increase in drainage area.
The flow rate for Calabazas Creek is reduced by capacity restrictions of the
channel sections and bridge sizes. Excess flows were routed overland to a
downstream subbasin.

Two stream gages near Cupertino were considered to possess an adequate record
to be included in the stations used to develop the regional regression equations
(Reference 22). Permanente Creek (1955-1975) and Calabazas Creek (1946-1975)
were used.

The results of the gage analysis on Calabazas Creek were compared to the
predictions of the regional regression equations and flow values from the USACE.
The three sets of predicted flow rates were almost identical for the 1-percent-
annual-chance flood-recurrence interval at this location. A log-Pearson Type IlI
analysis (Reference 19) of the Permanente Creek gage records compared
favorably with the predictions from the regional regression equations.

City of Gilroy

Uvas and Chesbro Reservoirs, with capacities of 10,000 and 8,090 acre-feet,
respectively, provide the only regulation on Uvas and Llagas Creeks. The
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principal function of the reservoirs is water supply. The dams were not
constructed for flood-control purposes. However, Uvas Reservoir does provide
an incidental flood-control benefit.

Modified Puls routings were performed for each of the recurrence intervals. An
appropriate starting reservoir level for each recurrence interval was determined
by a coincidental frequency analysis, which was performed by the SCVWD.

Four stream gages in the area were considered to possess an adequate record:
Bodfish Creek (1960-1975), Coyote Creek near Gilroy (1961-1975), Uvas Creek
above the reservoir (1962-1975), and Uvas Creek at Morgan Hill (1931-1957). These
records were analyzed by the log-Pearson Type Il method of analysis (Reference 23) and
included in the stations used to develop the regional regression equations.

The attenuation caused by Uvas Reservoir is the reason the peak flow rates for Uvas Creek
decrease with increase in drainage area below the dam. Flow rates on Miller
Slough at the railroad and Uvas Creek below Thomas Road decrease due to a channel
capacity restriction. The resulting channel overflows were routed with normal
depth computations.

Hydrologic data for the restudy were taken from the original 1976 Santa Clara
County FIS and the study conducted by the SCVWD in April 1991 (Reference
192). The 1-percent-annual-chance peak discharges in both studies were
developed by the SCVWD using the urban hydrology methodology (Reference
18) and regional regression equations (Reference 19).

Lions, Llagas, and North and South Morey Creeks, West Branch Llagas
Creek (downstream of Day Road), Llagas Overbank (Old Miller Slough), and

Miller Slough

The revised hydrology resulted in increases in base flood peak discharges
along lions, Llagas, North and South Morey, and West Branch Llagas
Creeks and a decrease in base flood peak discharge along Miller Slough.
The decrease in base flood peak discharge along Miller Slough resulted
from the decrease in drainage area caused by the construction of channel
improvements along lions, North and South Morey, and West Branch
Llagas Creeks.
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Uvas Creek

Uvas Creek is a perched channel leveed on both banks for nearly the entire
reach from the railroad to Thomas Road. Creek flows that overtop or
breach the levees travel away from the main channel, and may or may
not re-enter the creek farther downstream depending on the effects of
manmade impediments to flow. Non-engineered levees, which consist
primarily of topsoil that supports vegetation including large trees, have
been created by agricultural interests to protect farmland.

City of Los Altos

Channel flow rates generally increase downstream with increase in drainage area.
The flow rates for Hale, Permanente, and Adobe Creeks are reduced by capacity
restrictions of the channel sections and bridge sizes. Excess flows were routed overland,
downslope toan adjacent subbasin.

Flow rates for the upper portions of Adobe Creek generally matched those used by
the USGS for the FIS for the Town of Los Altos Hills (Reference 24).

Town of Los Altos Hills

In an open-file report (Reference 25), the USGS derived flood-frequency
relations on the basis of streamflow records. Peak discharges were computed for
several recurrence intervals, up to 50 years, by fitting the log-Pearson Type 111
distribution (Reference 26) to observed annual peak flows and correlating the
peak discharges with climatological and topographical parameters. According to
the report, the most significant parameters were the drainage area and the mean
annual precipitation. Regional relations, derived by multiple regression analysis,
were of the form

Qr = KA
where: Qr = Peak discharge (in cubic feet per second)
for a recurrence interval of T years
A =Drainage area (in square miles)
P = Mean annual precipitation (in inches)
K, a, and b = Constants

Estimates of discharge for the 2-, 5-, 10-, 25-, and 50-year floods were computed
by application of these regional relations for 25 sites in Los Altos Hills. Estimates
of the 1-percent and 0.2-percent-annual-chance floods at these sites were then
obtained by logarithmic extrapolation. The discharge values for the 10-percent, 2-
percent, 1-percent, and 0.2-percent-annual-chance floods were adjusted for the
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effects of development by methods described in the open-file report (Reference
25).

Town of Los Gatos

The three dams that exist on Los Gatos Creek are Lexington, with capacity of
20,210 acre-feet; Austrian, with capacity of 6,280 acre-feet; and, Vasona, with
capacity of 410 acre-feet. The principal function of all three dams is water supply.
These dams were not constructed for flood-control purposes. Lexington, however,
does provide significant flood-control benefit.

Modified Puls routings were performed for each of the four recurrence interval
floods. Vasona and Austrian Dams were considered full to the spillway level.
Lexington Dam was subjected to a coincidental frequency analysis (References 27
and 28). As Lexington possesses a large reservoir capacity, it is unlikely that, on
the average, the reservoir would be at spillway level when a large flood occurred.
The coincidental frequency analysis, performed by the SCVWD, predicted the
most appropriate starting reservoir level for each of the four recurrence interval
floods.

Two stream gages in the area were considered to possess an adequate record: Los
Gatos Creek (1930-1944), located 0.5 miles downstream from Lexington
Reservoir, and Saratoga Creek (1934-1975), located at Springer Avenue, 0.7 mile
downstream from diversion dam. Both stream gage records were analyzed by the
log-Pearson Type Il method of analysis (Reference 22) and included in the
stations used to develop the regional regression equations.

The results of the gage analysis on Los Gatos Creek were compared to the
predictions of the regional regression equations. The comparison was made on the
peak flow rates just upstream of Lexington Dam. The two sets of predicted flow
rates were almost identical at this location.

The attenuation caused by Lexington and Vasona Reservoirs is the reason the
peak flow rates for Los Gatos Creek do not continuously increase with the
increase in drainage area.

City of Milpitas

Tidal elevations in San Francisco Bay were developed by the USACE, San
Francisco District (Reference 29). The 1-percent-annual-chance tide level of 12
feet was coordinated with the USACE.

Elevations for floods of the selected recurrence intervals on San Francisco Bay
are shown in Table 7, “Summary of Stillwater Elevations.”

The 1-percent-annual-chance peak discharges used in the restudy were developed
by the SCVWD using its urban hydrology methodology (Reference 18) and
regional regression equations.
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Arroyo De Los Coches

Topography and land-features mapping upstream of old Piedmont Road was
supplemented by proposed improvement plans for Los Coches prepared by
the SCVWD in 1973 (not built).

Berryessa Creek

Upstream of this study’s limits, at Montague Expressway, the flow rate in
Berryessa Creek is reduced to 800 cfs by a capacity restriction.
Additionally, spills totaling approximately 2,000 cfs occur upstream of
Arroyo De Los Coches. The 1-percent-annual-chance peak discharges
for reaches downstream of the confluence with Arroyo De Los
Coches reflect this 2,000 cfs loss, which occurs upstream of the
confluence.

Calera Creek

Topography upstream of Interstate Highway 680/North Park Victoria
Drive was supplemented by landscape plans for Higuera Adobe Park
supplied by the City of Milpitas.

City of Monte Sereno

There is no hydrologic data available at this time.

City of Morgan Hill

Chesbro Reservoir, with a capacity of 8,090 acre-feet, is the only regulation on
Llagas Creek. The principal function of the reservoir is water supply. The dam
was not constructed for flood-control purposes. However, Chesbro Reservoir
provides an incidental flood-control benefit.

Coyote and Anderson Reservoirs regulate the Coyote Creek outflow. Coyote
Reservoir has a capacity equal to 23,700 acre-feet, and Anderson Reservoir has
capacity equal to 91,300 acre-feet. Coyote Reservoir is intended to act as a water-
supply source for storage in Anderson Reservoir. The principal function of
Anderson Reservoir is water supply for ground-water recharge and irrigation.
However, both reservoirs provide an incidental flood-control benefit.

Modified Puls routings were performed for each of the four flood-recurrence
intervals. An appropriate starting reservoir level for each flood-recurrence interval
was determined by a coincidental frequency analysis, which was performed by the
SCVWD.
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Four stream gages in the area were considered to possess an adequate record
(Reference 19): Fisher Creek (1963-1975), Uvas Creek at Morgan Hill (1931-
1957), Uvas Creek above the Uvas Reservoir (1962-1975), and Coyote Creek at
Madrone (1925-1935). These records were analyzed by the log-Pearson Type I
method of analysis (Reference 23) and were included in the stations used to
develop the regional regression equations.

The attenuation caused by Chesbro Reservoir is the reason the peak flow rates for
Llagas Creek decrease with an increase in drainage area below the dam. Flow
rates on West Little Llagas Creek at Monterey Highway and Llagas Road
decrease due to capacity restrictions at existing culverts. The spill at Monterey
Highway was routed with normal depth computations to Llagas Creek. The spill
at Llagas Road weired over Llagas Road, into the overbank, and out of the West
Little Llagas Creek watershed, into the Fisher Creek watershed.

The 1-percent-annual-chance peak discharges used for this restudy were
determined using urban hydrology methodology (Reference 18) and regional
regression equations developed by the SCVWD. The discharge values given in Table
6, Summary of Discharges, reflect existing conditions in the watershed and take into
account attenuation of overbank storage.

City of Mountain View

Channel flow rates generally increase downstream with an increase in drainage
area. The flow rates for Stevens, Hale, Permanente, and Adobe Creeks are
reduced by capacity restrictions of the channel sections and bridge sizes. Excess
flows were pounded, then routed overland and downslope to an adjacent subbasin.

The Permanente Creek stream gage near Mountain View (1955-1975) was
considered to possess an adequate record to be included in the stations used to
develop the regional regression equations. A log Pearson Type 11l analysis of the
gage records matched the predictions from the regional regression equations
(Reference 30). Flow values for Adobe Creek matched the routed flow values
from the SCVWD regional equations from an ongoing study by the USGS
(Reference 31).

Analyses were carried out to establish the peak elevation-frequency relationships
for each flooding source studied in detail.

The 1984 USACE report (Reference 3) summarizes the results of a tidal stage-
frequency restudy of San Francisco Bay. The tidal data, as well as other tidal
parameters presented in the report, reflect only stillwater conditions. It does not
consider the effects of wave height or wave runup on the 1-percent-annual-chance
water-surface elevation. Based on this report, the 1-percent-annual-chance water-
surface elevation for San Francisco Bay in the City of Mountain View is 11 feet
NAVD.
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Elevations for floods of the selected recurrence intervals on San Francisco Bay
are shown in Table 7, “Summary of Stillwater Elevations.”

The 1-percent-annual-chance peak discharges used in the restudy were
developed by the SCVWD using its urban hydrology methodology and
regional regression equations (Reference 18). The flow rates reflect existing
conditions in the watershed and take into account attenuation of overbank
storage.

The floodplain boundary, as determined by the hydrologic and hydraulic
analyses, was delineated on a 1”: 200’ scale topographic map for the study area.

City of Palo Alto

Stream gages are located on San Francisquito Creek (1930-1941, 1951-1978) and
on Matadero Creek at EI Camino Real (1953-1978). Log-Pearson Type IlI
analyses (Reference 23) were performed on the gage records. In addition,
extensions to the record for San Francisquito Creek were done by the SCVWD
(Reference 32), the USACE, and Stanford University (Reference 33). The
extended records were combined with the up-to-date stream gage records, and a
log-Pearson Type Il analysis was performed.

An extension to the record (1915-1975) on Matadero Creek was developed by the
SCVWD (Reference 34). The extended record was supplemented with up-to-date
stream gage information, and a Log Pearson Type IlI analysis was performed to
determine peak discharges for selected recurrence intervals.

Peak flood estimates for the streams studied by detailed methods were also
developed using the SCVWD regional regression equations. These equations are
based on the frequency statistics of the records of 20 stream gages in Santa Clara
County and surrounding areas. The regression equations provide estimates of the
peak discharge and 24-hour flow volume for selected frequency floods. The
parameters used in the regional regression equation consist of the drainage area of
the basin, mean annual precipitation, characteristic drainage lengths of the basin,
and slope of the main drainage course of the basin. With these parameters, the
statistics of the peak flow rate and 24-hour flow volume can be determined
through use of the regression equations.

The final peak flood discharges for selected recurrence intervals for Matadero
Creek were developed using the discharge estimates from the extended gage
records and those from the regional frequency analysis by application of the
weighting procedures specified in the U.S. Water Resources Council “Guidelines
for Determining Flood Flow Frequency” (Reference 23).

Peak flow rates for San Francisquito Creek at the stream gage were determined by
application of the same weighting procedures. The peak flow rates developed
from the three extended records and those developed from the regional regression
equations were used in the weighting. Peak flow rates for Matadero Creek were
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determined by the same weighting procedure. The peak flow rates developed from
the extended record and those developed from application of the regional
regression equations were used in the weighting for Matadero Creek.

Drainage areas were broken down into smaller subbasins. The HEC-1 computer
program (Reference 35) was used with the SCVWD 24-hour storm pattern and
storm depth to produce subbasin hydrographs. These hydrographs were balanced
using HEC-1 to reflect both the peak flow rate and the 24-hour volume as
predicted by the regional regression equations.

For the San Francisquito Creek and Matadero Creek watersheds, the HEC-1
results were compared to the extended gage record analyses. For unurbanized
subbasins, the peak flow rates and 24-hour volumes were further adjusted to
enable the HEC-1 rainfall-runoff model to produce a favorable comparison to the
peak flow rate based on the extended gage record analysis. For urbanized
subbasins, the peak flow rates and hydrographs were based on the SCVWD urban
hydrology methodology (Reference 18) with consideration of local storm drain
capacity in routing these hydrographs to the stream channels. Capacities of
bridges, culverts, and stream channels, as well as the effects of channel and valley
storage on floodflow rates, were considered in developing the final flow rates and
hydrographs.

In the restudy of Matadero Creek, a hydrologic analysis was performed to
evaluate the previous study results, because nine more years of gage record are
now available (1976-1984). Two flood frequency distributions were determined
using log-Pearson Type Il distribution: one for the period of record through
1975 and the other for the period of record through 1984. Comparison of the two
flood frequency distributions showed that the flood discharges for various
recurrence intervals were within 2 percent of each other. It was, therefore,
concluded that the hydrographs and discharges used in the 1979 study are still
valid and should continue to be used.

A hydrologic storage routing analysis, using the HEC-1 computer program, was
performed to determine the ponding elevation for the 1-percent-annual-chance
flood within the study area. The required elevation discharge-rating curve for the
Railroad Bridge was developed from hydraulic computations. The elevation-
storage volume curve for the ponding area was established from the floodplain
topographic map, which was developed based on the floodplain elevation data
(References 36 and 10). The inflow hydrograph for the hydrologic storage routing
included the split flow from the adjacent Barron Creek upstream of the railroad
and local inflow through storm drains, in addition to the stream flow from the
upstream channel of Matadero Creek.

For unurbanized basins in the Barron and Adobe Creek watersheds, the results of
SCVWD’s regional regression equations were used to balance peak flows and 24-
hour volumes.
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Flow rates and hydrographs for urban subbasins were based on the SCVWD
urban hydrology methodology (Reference 18). Local storm drain capacity was
included in routing these hydrographs to the stream channels.

The effects of channel and valley (overbank) storage on floodflow rates were
determined by developing storage-discharge relationships for reaches of each
stream. The storage-discharge relationships were developed by computing a series
of water-surface profiles for various flow rates and determining the storage in the
reach for each outflow rate. Flood hydrographs from the smaller subbasins were
combined and routed downstream using the Modified Puls routing procedure. For
reaches outside of the limits of detailed study, routings were based on the
Muskingum method with velocity of flow estimated.

Capacities of bridges, culverts, and stream channels were considered in
developing the final flow rates. The perched nature of the watercourses does not
allow for a continuous water-surface elevation across the channel and adjoining
overbanks. As floodwaters rise above the banks, they flow away from, then
generally parallel to, the channel’s alignment. Flows in excess of capacity were
routed overland and recombined with channel flows, where appropriate. Also,
overland flows from one watercourse could combine with overland or channel
flows from another watercourse. Such combinations were accounted for in the
hydrograph routings and used in determining the flow rates for the four recurrence
intervals.

Channel flow rates generally increase downstream. However, at several points,
the flow is restricted by the capacity of the channel and/or culverts. Flows in
excess of the channel capacity were routed overland into an adjacent subbasin.

Tidal elevations in San Francisco Bay were developed by the USACE, San
Francisco District (Reference 3).

The 1984 USACE report summarizes the results of a tidal stage frequency restudy
of San Francisco Bay. This report does not consider the effects of wave height or
wave runup on the 1-percent-annual-chance water-surface elevation. Based on
this report, the 1-percent-annual-chance water-surface elevation for San Francisco
Bay in the City of Palo Alto is 11 feet NAVD.

Stage data from the USACE study reflected a static water condition that included
wind set and any other hydrologic action that tended to build up stage levels, but
not wave action.

Elevations for floods of the selected recurrence intervals on San Francisco Bay
are shown in Table 7, “Summary of Stillwater Elevations.”

Hydrologic analyses for the restudy were carried out to establish peak discharge
frequency relationships for floods of the selected recurrence interval. Discharges for
the main channel of San Francisquito Creek were determined using the USACE HEC-
1 computer program (Reference 189). Routing was performed using the
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modified-Puls routing method. VVolume-discharge parameters were determined by a
multiple-discharge HEC-2 analysis. The overbank flows of San Francisquito Creek
were calculated by split-flow analysis in the USACE HEC-2 model (Reference 188)
and routing methods using the USACE HEC-1 computer program (Reference 189).
Discharges for the main channel and overbank areas of San Francisquito Creek
are shown in Table 6, Summary of Discharges.

City of San Jose

Flow rates and hydrographs for urban subbasins were based on the SCVWD
urban hydrology methodology (Reference 18). Local storm drain capacities were
considered in routing these hydrographs to the stream channels.

The effects of channel and valley (overbank) storage on floodflow rates were
determined by developing storage-discharge relationships for reaches of each
stream. The storage-discharge relationships were developed by computing a series
of water-surface profiles for various flow rates and determining the storage in the
reach for each outflow rate. Flood hydrographs from the smaller subbasins were
combined and routed downstream using the Modified Puls routing procedure. For
reaches outside the limits of detailed study, routings were based on the
Muskingum method, with velocity of flow estimated.

Capacities of bridges, culverts, and stream channels were considered in
developing the final flow rates. The perched nature of most of the watercourses does
not allow for a continuous water-surface elevation across the channel and
adjoining overbanks. As floodwaters rise above the banks, they flow away from,
then generally parallel to, the alignment of the channel. Flows in excess of
capacity were routed overland and recombined with channel flows where
appropriate. Also, overland flows from one watercourse could combine with
overland or channel flows from another watercourse. Such combinations were
accounted for in the hydrograph routings and used to determine the flow rates
for the four recurrence intervals.

Five reservoirs exist in the Guadalupe River basin and two in the Coyote
Creek basin. These reservoirs, their dates of construction, storage capacities, and
drainage areas are listed in Table 5, “City of San Jose Reservoirs.”

Table 5 — City of San Jose Reservoirs

Date Storage Drainage Area
Reservoir Constructed (Acre-Feet) (Sq/. Miles)
Guadalupe River
Almaden 1936 1,790 11.90
Calero 1936 10,160 6.96
Guadalupe 1936 3,740 5.97
Elsman 1951 6,280 9.79
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Date Storage Drainage Area

Reservoir Constructed (Acre-Feet) (Sq/. Miles)
Lexington 1952 20,210 37.00
Coyote River Basin
Coyote 1936 23,700 120.00
Anderson 1950 91,280 195.00

The reservoirs were included in the hydrologic routings. Their initial storage
levels were determined by coincidental frequency analyses (Reference 28).

Channel flow rates generally increase downstream. However, at several points,
the flow is restricted by the capacity of the channel and/or culverts. Flows in
excess of the channel capacity were routed overland into an adjacent subbasin.

Four stream gages near San Jose were considered to possess an adequate record to
be included in the stations used to develop the regional regression equations
(Reference 19). A log-Pearson Type Il analysis (Reference 26) was performed on
the gage records for Calabazas Creek (1946-1975), Saratoga Creek (1934-1975),
Ross Creek (1940, 1942, 1944-1963, and 1965-1975), and Upper Penitencia
Creek (1962-1975). The results of the gage analysis for Calabazas Creek and Ross
Creek matched the flow rates predicted by the regional regression equations and
urban hydrology methods.

The results of the gage analysis on Saratoga Creek were compared with the
predictions of the regional regression equations. The comparison was made on the
peak flow rates. The 2-percent, 1-percent, and 0.2-percent-annual-chance
floodflow from the gage analysis were slightly more than 10 percent above the
flows derived from the regional equations. The 10-percent-annual-chance
floodflow value from the gage analysis was 33 percent lower than the flow value
from the regional equations. Because of the 41-year gage record with unregulated
flow for the Saratoga Creek watershed, it was decided to use the frequency
analysis of the gage to determine flow values at that point.

Frequency results from the analysis of streamflow records did not match the
results predicted using the regional regression equations at the Upper Penitencia
Creek gage. A procedure involving weighted averages (Reference 26) was used to
develop the discharges used in this study.

Stream gages have been in operation on the Guadalupe River since 1929 and on
Coyote Creek near Madrone from 1902 to 1912 and again from 1916. The water-
supply reservoirs constructed above the gage precluded the systematic analysis of
the gage records.

Tidal elevations in San Francisco Bay were developed by the USACE, San
Francisco District (Reference 26).
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Flood elevations for the selected recurrence intervals on San Francisco Bay are
shown in Table 7, “Summary of Stillwater Elevations.”

The 1-percent-annual-chance peak discharges used for the restudy were
determined using the USACE HEC-1 computer program (Reference 189) and
procedures and parameters developed by the SCVWD (References 139-141).
The HEC-1 model developed for the effective FIS was modified to reflect the
changes in land used within the watershed area using the SCVWD procedures.

Because the lands that have been developed are located at the downstream end
of the watershed, the peak discharge from these areas will precede the peaks
from the upstream undeveloped areas. As a result, the land development was
determined to have a minimal effect on the peak discharges within the study
area. The 1-percent-annual-chance peak discharges determined for this study
are shown in Table 6, Summary of Discharges.

City of Santa Clara

The effects of channel and valley (overbank) storage on floodflow rates were
determined by developing storage-discharge relationships for each stream’s
reaches. The storage-discharge relationships were developed by computing a
series of water-surface profiles for various flow rates and determining the storage
in the reach for each outflow rate. Flood hydrographs for the smaller subbasins
were combined and routed downstream using the Modified Puls routing
procedure. For reaches outside of the limits of detailed study, routings were based
on the Muskingum method, with velocity of flow estimated.

Capacities of bridges, culverts and stream channels were considered in developing
the final flow rates. The perched nature of the watercourses does not allow for a
continuous water-surface elevation across the channel and adjoining overbanks.
As floodwaters rise above the banks, they flow away generally parallel to the
channel’s alignment. Excessive flows were routed overland and recombined with
channel flows where appropriate. Also, overland flows from one watercourse
could combine with overland flows from another watercourse. Such combinations
were accounted for in the hydrograph routings and used to determine the flow
rates for the four recurrence intervals.

Five reservoirs exist in the Guadalupe River basin. These five reservoirs, along
with their dates of construction, storage capacities, and drainage areas, are listed
in Table 5, City of San Jose Reservoirs.

All five reservoirs are operated for water-supply purposes. A flood-control pool is
not available at any of these reservoirs, and only an incidental flood-control
function is available.

The reservoirs were included in the hydrologic routings. Their initial storage
levels were determined by coincidental frequency analyses (Reference 28).
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Channel flow rates generally increase downstream. However, at several points,
the flow is restricted by the capacity of the channel and/or culverts. Flows in
excess of the channel capacity were routed overland into an adjacent subbasin.

Two stream gages near Santa Clara were considered to possess an adequate record
to be included in the stations used to develop the regional regression equations
(Reference 38). A log-Pearson Type -1l analysis (Reference 26) was performed
on the gage records for Calabazas Creek (1946-1975) and Saratoga Creek (1934-
1975). The results of the gage analysis for Calabazas Creek matched the flow
rates predicted by the regional regression equations and urban hydrology
methods.

The results of the gage analysis on Saratoga Creek were compared to the
predictions of the regional regression equations. The comparison was made on the
peak flow rates. The 2-percent, 1-percent, and 0.2-percent-annual-chance
floodflow from the gage analysis were slightly more than 10 percent above the
flows derived from the regional equations. The 10-percent-annual-chance
floodflow value from the gage analysis was 33 percent below the flow value from
the regional equations. Because of the 41-year gage record with unregulated flow
for the Saratoga Creek watershed, it was decided to use the frequency analysis of
the gage to determine flow values at that point.

The flow rates for the Guadalupe River reflect only that portion of the total flood
discharge that remains within the leveed channel. Santa Clara is subject to
flooding from a spill from the Guadalupe River upstream of State Highway 17.
These waters flow as sheetflow through the San Jose Airport into the City of
Santa Clara.

City of Saratoga

Flow rates and hydrographs for urban subbasins were based on the SCVWD’s
urban hydrology methodology (Reference 27). Local storm drain capacity was
included in routing these hydrographs to the stream channels.

For the original study, two stream gages near the City of Saratoga were
considered to possess an adequate record to be included in the stations used to
develop the regional regression equations (Reference 38). A log-Pearson Type |11
analysis (Reference 23) was performed on the gage records for Calabazas Creek
(1946-1975), located at Rainbow Avenue, approximately 1 mile north of Prospect
Road, and Saratoga Creek (1934-1975), located at Springer Avenue, 0.7 mile
downstream of a diversion dam. The results of the gage analysis for Calabazas
Creek matched the flow rates predicted by the regional regression equations and
urban hydrology methods.

The results of the gage analysis on Saratoga Creek were compared to the
predictions of the regional regression equations. The comparison was made on the
peak flow rates. The 2-percent, 1-percent, and 0.2-percent-annual-chance
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floodflow from the gage analysis were slightly more than 10 percent above the
flows derived from the regional equations. The 10-percent-annual-chance
floodflow value from the gage analysis was 33 percent below the flow value from
the regional equations. Because of the 41-year gage record with unregulated flow
for the Saratoga Creek watershed, it was decided to use the frequency analysis of
the gage to determine flow values at that point.

For the original study, flood hydrographs for streams studied by approximate
methods were calculated only when required to complete the detailed study
analysis. Relative flood magnitudes for other streams studied by approximate
methods were based on historic information, existing hydrologic analyses,
available watershed information, and field observations.

The 1-percent-annual-chance peak discharges used for this study were determined
using the USACE HEC-1 computer program (Reference 35) and procedures and
parameters developed by the SCVWD (References 39, 40, and 41). The HEC-1
model developed for the original FIS was modified to reflect the changes in land
used within the watershed area using the SCVWD procedures. The data and
parameters used included the following:

e Watershed areas were developed and provided by the SCVWD (Reference
42).

e Current land conditions were estimated from Santa Clara County aerial
photographs (Reference 183).

e A 24-hour storm pattern as developed by the SCVWD and used for the
effective FIS was used. Total storm rainfall ranged from 6.35 inches at the
lower end of the watershed to 8.33 inches at the upper end (Reference
42). The storm distributions are based on 15-minute time steps (Reference
40).

e A constant infiltration loss rate ranging from 0.02 inch per hour for fully
developed areas to 0.11 inch per hour for undeveloped watershed was
used.

e The Clark unit-hydrograph option of HEC-1 was used.

e The Clark unit-hydrograph times of concentration perimeter was calculated
using the SCVWD methodology for the areas that have developed
subsequent to the effective FIS. This method analytically separates the
impervious and pervious areas within developed watershed subareas. The
model was not modified for the areas that remain undeveloped (Reference
39).

e The Clark routing (storage) coefficient was based on the SCVWD
guidelines and the effective FIS (Reference 39).
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e Peak discharges and runoff volumes for the undeveloped watershed
subareas were determined using the SCVWD regression formula
(Reference 41).

e HEC-I model results were adjusted to match the regression formula peak and
volume values for the undeveloped subarea using the program’s
hydrograph balancing routine.

e HEC-1 storage routing methods were used to evaluate storm drain storage
and ponding. The storm drain values were based on the SCVWD
guidelines (Reference 39).

City of Sunnyvale

The hydrologic analysis for Stevens Creek was based on 12 years of records
available from the SCVWD (References 43, 44, and 45). The records available
since construction of Stevens Dam were separated into two categories: (1) spill
plus releases plus local inflow and (2) releases plus local inflow. Published
records of Stevens Creek Reservoir storage were used to determine if the reservoir
was full during the event that produced the annual maximum peak discharge
(Reference 45). Seventeen spill-years were statistically analyzed using the
methods described above. The rationale for using the 17 spill-years for analysis
was based on the probability that flood-producing discharge could be expected to
be generated from the area above the reservoir and the improbability of flood-
producing discharges from reservoir releases plus local inflow below the dam.

A standard project flood was computed for the gage location, and the frequencies
of the recorded annual maximums due to spills were obtained from the full data
log-Pearson Type Il analysis (Reference 26). These frequencies were adjusted to
reflect the frequency of spill events. A frequency-flow rate curve was then
constructed using the adjusted log Pearson Type |11 data.

For reaches downstream of the gaging station, hydrographs for the 10-percent, 2-
percent, 1-percent, and 0.2-percent-annual-chance floods were developed using
rainfall-runoff computations. These computations were based on the unit
hydrograph-loss rate method of hydrograph generation. Unit hydrographs were
developed from a regional parametric “S” graph, while loss rates were developed
from hydrograph reconstitutions of major events on the gage record. Rainfall
amounts and temporal distributions were based on a statistical analysis of the 71-
year record at the San Jose recording rain gage (Reference 46). Rainfall amounts
were transposed to the basin by use of the ratio of normal annual precipitation in
the basin to that at the rain gage.

No stream gage records are available on Calabazas Creek, Sunnyvale East
Channel, and Sunnyvale West Channel. The drainage basins were broken into 15
smaller subbasins and rainfall-runoff computations were used to develop 10-
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percent, 2-percent, 1-percent, and 0.2-percent-annual-chance flood hydrographs
for each subbasin characteristic and regional loss rate functions.

Subbasin hydrographs were combined and routed downstream. The combining
and routing operations considered the capacity of the storm drainage system in
each subbasin, the capacities of the channels, the velocities of flow in the
channels, the points and magnitudes of overflows from the channels, and the path
and velocity of overland flows. Overland flows were caused by waters being
unable to get into the storm drainage system and by overflows from the channels.

The Sunnyvale West Channel is a closed conduit in its upper portions. All flows
in excess of the capacity of the pipe system travel downslope parallel to the
channel until they pond north of U.S. Highway 101 and are slowly dissipated by
the storm drainage system. Lower portions of the channel are subjected to
backwater effects from San Francisco Bay.

Frequency-discharge-drainage area curves for the Sunnyvale East and West
Channels show an erratic behavior pattern caused by locations of points of major
inflows from the storm drainage system and locations of restricted channel
capacity where overflows from the channel occur.

The 1-percent-annual-chance peak discharges used in the restudy were developed
by the SCVWD using urban hydrology methodology and regional regression
equations. The flow rates reflect existing conditions in the watershed, take into
account attenuation of overbank storage, and consider the effects of storm
drainage and pump systems in the area.

The city is served by independent storm drainage systems that intercept
significant drainage areas and prevent flows from entering Sunnyvale East and
West Channels. These flows are pumped directly into Guadalupe Slough.

Santa Clara County (Unincorporated areas)

Two stream gages near San Jose were considered to possess an adequate record to
be included in the stations used to develop the regional regression equations
(Reference 19). A log-Pearson Type Il analysis (Reference 203) was performed
on the gage records for Calabazas Creek (1946-1975) and Upper Penitencia Creek
(1962-1975). The results of the gage analysis for Calabazas Creek matched the
flow rates predicted by the regional regression equations and urban hydrology
methods.

Six stream gages in the southern portion of the county were considered to possess
an adequate record (Reference 19): Bodfish Creek (1960-1975), Coyote Creek
near Gilroy (1961-1975), Coyote Creek at Madrone (1925-1935), Fisher Creek
(1963-1975), Uvas Creek at Morgan Hill (1931-1957), and Uvas Creek above the
reservoir (1962-1975). These records were analyzed by the log-Pearson Type IlI
method of analysis (Reference 16) and were included in the stations used to
develop the regional regression equations.
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Frequency results from the analysis of streamflow records did not match the
results predicted using the regional regression equations at the Upper Penitencia
Creek gage. A procedure involving weighted averages (Reference 203) was used
to develop the discharges used in this study.

Stream gages have been in operation on the Guadalupe River since 1929 and on
Coyote Creek near Madrone from 1902 to 1912 and again from 1916. The water-
supply reservoirs constructed above the gage precluded the systematic analysis of
the gage records.

Peak discharge-drainage area relationships for the streams studied in detail are
shown in Table 6, Summary of Discharges.

Channel flow rates generally increase downstream. However, at several points,
the flow is restricted by the capacity of the channel and/or culverts. Flows in
excess of the channel capacity were routed overland into an adjacent subbasin. A
decrease in the flow rate on some streams resulted due to attenuation in the
adjacent floodplain or an upstream reservoir.

Capabilities of bridges, culverts, and stream channels were considered in
developing the final flow rates. The perched nature of most of the watercourses
does not allow for a continuous water-surface elevation across the channel and
adjoining overbanks. As floodwaters rise above the banks, they flow away from,
then generally parallel to, the alignment of the channel. Flows in excess of
capacity were routed overland and recombined with channel flows where
appropriate. Also, overland flows from one watercourse could combine with
overland or channel flows from another watercourse. Such combinations were
accounted for in the hydrograph routings and used in determining the flow rates
for the four recurrence intervals.

Five reservoirs exist in the Guadalupe River basin and two in the Coyote Creek
basin. These reservoirs, their dates of construction, storage capacities, and
drainage areas are shown in Table 5, City of San Jose Reservoirs.

There are also reservoirs in the southern part of the county. Chesbro Reservoir,
with a capacity equal to 8,090 acre-feet, regulates Llagas Creek; and Uvas
Reservoir, with a capacity equal to 10,000 acre-feet, regulates Uvas Creek.

Modified Puls routings were performed for each of the four flood-recurrence
intervals. Appropriate starting reservoir level for each flood-recurrence interval
was determined by a coincidental frequency analysis that was performed by the
SCVWD.

The attenuation caused by Chesbro and Uvas Reservoirs is the reason the peak
flow rates for Llagas and Uvas Creeks, respectively, decrease with an increase in
drainage area below the dam. Flow rates decrease with an increase in drainage
area, due to capacity restrictions caused by channel or bridge sizes.
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Tidal elevations in San Francisco Bay were developed by the USACE (Reference
3). Elevations for the 1-percent-annual-chance recurrence interval flood on San
Francisco Bay are shown in Table 7, Summary of Stillwater Elevations.

Flood hydrographs for streams studied by approximate methods were calculated
only when required to complete the detailed study analyses. Relative flood
magnitudes for other streams studied by approximate methods were based on
historic information, existing hydrologic analyses, available watershed
information, and field observation.

Coordination efforts for floodflow values and drainage areas for the southern
portion of the county involved three separate agencies: the USACE, the SCVWD,
and the USGS. No agency objected to the routed flow values as determined for
existing conditions for this study.

Peak discharge-drainage area relationships for Santa Clara County streams are
shown in Table 6.

As part of this restudy the following flooding sources were studied: Alamitos
Creek, from the percolation pond to approximately 800 feet upstream of the
Almaden Expressway; Watsonville Road Overflow Area, from its convergence
with Llagas Creek to its divergence from West Little Llagas Creek; East Little
Llagas Creek, from its confluence with Llagas Creek to the confluence of
Madrone Channel and West Little Llagas Creek; Madrone Channel, from its
confluence with East Little Llagas Creek to approximately 1.02 miles upstream of
East Main Avenue; Middle Avenue Overflow Area, from its convergence with
Llagas Creek to its divergence from West Little Llagas Creek; San Tomas
Aquino Creek, from just upstream of Old Mountain View Aviso Road to just
upstream of Monroe Avenue in the City of Santa Clara; Tennant Creek, from its
confluence with East Little Llagas Creek to approximately 0.27 mile upstream
of Fountain Oaks Drive; Uvas Creek, from the railroad to approximately
Thomas Road; Uvas Creek - East Overbank above Highway 101, from Highway
101 to approximately 2,600 feet upstream; Uvas Creek - South Spill, from
Bloomfield Avenue to approximately 3,450 feet upstream; West Branch Llagas
Creek, from the NRCS, formerly the SCS, PI-566 interceptor project at Day Road
to approximately 2,500 feet upstream of Coolidge Avenue; West Branch Llagas
Creek - Lower Split, from the NRCS, formerly the SCS, PLS66 to approximately
650 feet upstream of Golden Gate Avenue; West Branch Llagas Creek - Middle
Split, from approximately 2,200 feet downstream of Highland Avenue to
Highland Avenue; West Branch Llagas Creek - Upper Split, from Highland
Avenue to approximately 1,050 feet upstream of Coolidge Avenue; and West
Little Llagas Creek, from its confluence with East Little Llagas Creek to
approximately 0.35 mile upstream of Llagas Road.

The 1-percent-annual-chance peak discharges used for the restudy were
determined using urban hydrology methodology and regional regression equations
developed by the SCVWD. The discharge values shown in Table 6, Summary of
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Discharges, for the restudied flooding sources reflect existing conditions in the
watershed and take into account attenuation of overbank storage. Although new
discharges were not computed for Alamitos, San Tomas Aquino, Uvas, and West
Branch Llagas Creeks, the channel capacity has been recomputed.

As part of this restudy, Calabazas Creek was studied from the northern corporate
limit at Prospect Avenue to Wardell Road, and Prospect Creek was studied from
the confluence with Calabazas Creek to Prospect Avenue. Only a portion of
Calabazas Creek is located in Santa Clara County. Prospect Creek is located
entirely in the City of Saratoga.

In addition, an approximate total length of 1.5 miles of shallow flooding due to
overtopping of Calabazas Creek was analyzed.

The 1-percent-annual-chance peak discharges used for this restudy were
determined using the USACE HEC-1 computer program (Reference 189) and
procedures and parameters developed by the SCVWD (References 39-41). The
HEC-1 model developed for the previous FIS for Santa Clara County was
modified to reflect the changes in land used within the watershed area using the
SCVWD procedures. The data and parameters used included the following:

1. Watershed areas were developed and provided by the SCVWD
(Reference 42).

2. Land conditions were estimated from Santa Clara County aerial
photographs (Reference 183).

3. A 24-hour storm pattern as developed by the SCVWD, and used for
the previous FIS, was used. Total storm rainfall ranged from 6.35
inches at the lower end of the watershed to 8.33 inches at the upper end
(Reference 42). The storm distributions were based on 15-minute time
steps (Reference 40).

4. A constant infiltration loss rate ranging from 0.02 inch per hour for
fully developed areas to 0.11 inch per hour for undeveloped watershed
was used.

5. The Clark unit-hydrograph option of HEC-1 was used.

6. The Clark unit-hydrograph times of concentration perimetry was
calculated using the SCVWD methodology for the areas that have
developed subsequent to the previous FIS. This method analytically
separates the impervious and pervious areas within developed watershed
subareas. The model was not modified for the areas that remain
undeveloped (Reference 39).

7. The Clark routing (storage) coefficient was based on the SCVWD
guidelines and the previous FIS (Reference 39).
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8. Peak discharges and runoff volumes for the undeveloped watershed
subareas were determined using the SCVWD regression formula
(Reference 41).

9. The HEC-1 model results were adjusted to match the regression
formula peak and volume values for the undeveloped subarea using the
hydrograph-balancing routine in the program.

10. HEC-1 storage routing methods were used to evaluate storm drain
storage and ponding. The storm drain values were based on the SCVWD
guidelines (Reference 39).

Because the lands that have been developed are located at the downstream end of
the watershed, the peak discharge from these areas will precede the peaks from
the upstream undeveloped areas. As a result, the land development was
determined to have a minimal effect on the peak discharges within the study area.

Revisions were made to reflect the effects of revised hydrology and the
construction of a flood-control project in the Lower Llagas Creek watershed
within the City of Gilroy and the unincorporated areas of Santa Clara County,
California. The study was conducted by the SCVWD and issued by FEMA as a
LOMR, dated August 31, 1995. The flood-control project consisted of the
following:

e Channel improvements to West Branch Llagas Creek, including
the reach formerly known as Ronan Channel, from its confluence
with Llagas Creek to an interceptor channel just upstream of Day
Road;

e Channel improvements to and realignment of Llagas Creek from
approximately 1,625 feet upstream of Bloomfield Avenue to
approximately 900 feet above its confluence with West Branch
Llagas Creek;

e Channel improvements to and realignment of the entire reaches of
North and South Morey Creeks; and

e Channel improvements to Lions Creek from its confluence with
West Branch Llagas Creek to approximately 1,100 feet upstream
of its confluence with an interceptor channel extending from
approximately 2,700 feet east to approximately 200 feet east of
Geri Lane.

The levee system constructed along Llagas Creek serves only to contain the base
flood and does not eliminate any SFHAs inundated by other flooding sources.

The revised hydrology resulted in increases in base flood peak discharges along
Lions, Llagas, North and South Morey, and West Branch Llagas Creeks and a
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decrease in base flood peak discharge along Miller Slough. The decrease in
base flood peak discharge along Miller Slough resulted from the decrease in
drainage area caused by the construction of channel improvements along Lions,
North and South Morey, and West Branch Llagas Creeks.

Discharge-frequency relationships for the Pajaro River have been published in
reports developed by the USACE, San Francisco District (References 199-200). A
statistical analysis of stream-gage records for the Pajaro River produced
discharge values similar to those determined by the USACE. The 1-percent-
annual-chance peak discharge used in this restudy for this watercourse is from the
USACE analysis.

Hydrologic methodology used by the USACE to develop a 1-percent-annual-
chance peak discharge for the Pajaro River was based on statistical analysis of
streamflow and precipitation records and runoff characteristics. The USGS
stream-gaging station at Chittenden was used for the Pajaro River restudy.

A summary of the drainage area-peak discharge relationships for the streams
studied by detailed methods is shown in Table 6, “Summary of Discharges.”

New Hydrologic Analyses Included in This Revision

Santa Clara County includes Approximate Zone A and Detailed Zone AE studies.
In this study, San Tomas Aquino Creek stream reach totaling 3,037 feet (0.575
mi) and an 8.27 square miles subbasin analyzed. In addition, two other streams,
Coyote Creek and Upper Penitencia Creek, were analyzed, totaling 1.15 and 1.12
miles respectively, covering subbasin areas of 312.99 and 23.15 square miles.

According to the “USGS Water — Resources Investigation 77-21 (WRI 77-21)
Magnitude and Frequency of Floods in California” (Reference 211), the most
recent version of statewide regression equations, California is divided into six
regions. Santa Clara County is located entirely in the WRI 77-21 - Region Central
Coast area and, therefore, discharges for this study were computed using
regression equations developed under this WRI.

Drainage area magnitude was calculated using GIS tools. The mean annual
precipitation was calculated using the Mean Annual Precipitation Map from the
Santa Clara County Drainage Manual, (Reference 212). The altitude index was
calculated using the DEM derived from contours provided by the SCVWD, and
following procedures outline in the WRI 77-21 to determine the elevation at the
selected location for each basin.

The USGS National Streamflow Statistics (NSS) tool (Reference 213) was used
to calculate the estimates for the peak discharge using the regional regression
equations per WRI 77-21. The NSS input/output file is Santa Clara
Hydrology.nss.
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Peak discharges were calculated at selected recurrence intervals from the WRI 77-
21 regression equations (Reference 211), adjusted values by urbanization, the
SCVWD Hydrology Report (Reference 214), and the SCVWD 2003 regression
equations (Reference 215)
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Table 6 — Summary of Discharges

Peak Discharges (cfs)

0.2-
Drainage 10-Percent- 2-Percent- 1-Percent- Percent-
Area Annual-  Annual- Annual- Annual-
Flooding Source and Location (sg mi) Chance Chance  Chance Chance
ADOBE CREEK
Above Railroad 8.50 1,350 2,500 2,700  2,700"
(At El Camino Real)
At East Charleston Road 9.30 1,400" 1,400 1,400" 1,400
At East Meadow Drive 10.40 1,350 1,350 1,350 1,350
At Edith Road 6.86 1,000 1,830 2,140 2,700
At El Monte Avenue 5.14 690 1,340 1,700 2,370
At corporate limits 6.16 890 1,650 1,920 2,400
At Foothill Expressway 6.90 1,070 2,120 2,320 2,690
At Middlefield Road 9.30 1,020 1,020 1,020' 1,020
At Moody Road 4.30 590 1,150 1,430 1,930
At Old Altos Road 6.55 960 1,760 2,050 2,490
At Pine Lane 7.00 1,110 2,150 2,360 2,730
At Railroad 8.50 1,350 1,450" 1,450" 1,450
At U.S. Highway 101 13.50 1,660 1,780 1,780 1,780
At Van Buren Road 7.25 1,060 1,890 2,220 2,810
Below Alma Street 9.20 1,450 1,700 1,700 1,750
Below Purissima Creek 6.10 1,040 1,980 2,200 2,510
ALAMITOS CREEK
Downstream of confluence with 28.60 2,150 5,180 6,750 11,000
Arroyo Calero
Downstream of confluence with 37.40 3,530 7,020 8,680 12,700
Golf Creek
Downstream of confluence with 33.80 2,940 6,200 7,800 11,800
Greystone Creek
Downstream of confluence with 31.60 2,660 5,800 7,380 11,400
Randol Creek
Upstream of confluence with 16.20 1,430 3,580 4,750 7,900

Arroyo Calero
'Decrease in flow rate based on capacity restrictions
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Table 6 — Summary of Discharges, continued

Flooding Source and Location
ALAMITOS CREEK, continued
Upstream of confluence with
Guadalupe River
ALAMITOS CREEK BY-PASS CHANNEL
ALAMITOS CREEK OVERFLOW AREA
ARROYO CALERO
Downstream of confluence with
Santa Teresa Creek
Upstream of confluence with
Alamitos Creek
Upstream of confluence with
Santa Teresa Creek
ARASTRADERO CREEK
At Page Mill Road
ARROYO DE LOS COCHES
At confluence with Berryessa Creek
BARRON CREEK
At El Camino Real
At Foothill Expressway
At Foothill Expressway
At Laguna Avenue
At Lower Fremont Road
At mouth
At Ramona Street
At Railroad
At Upper Fremont Road
Downstream of El Camino Real
Upstream of Barron Creek Diversion
Upstream of Fabian Way
Upstream of Laguna Avenue
Upstream of Railroad
!Data not available

Drainage
Area

(sg mi)

38.00

11.60

12.40

9.60

1.13

4.00

2.60
1.54
1.80
1.80
0.80
3.10
2.80
2.80
0.26
2.60
1.80
2.90
1.80
2.80

“Decrease in flow rate based on capacity restrictions

®Discharge decrease due to Barron Creek Diversion

Peak Discharges (cfs)

10-Percent- 2-Percent- 1-Percent-

Annual-
Chance

3,630

1,020

1,180

660

140

270
176
320

180"

96
320
320
320

32
270

320

74

Annual-
Chance

7,180

1,820

1,980

1,120

300

270
364
630

180"
208
430

430?
675

77
270

820

Annual-
Chance

8,860

3,250
140

2,180

2,330

1,320

360

1,420

270
453
760

180"
268
430

430?
675

98
270
740
250

160°
920

0.2-
Percent-
Annual-
Chance

12,900

3,010

3,110

1,770

460

270
640
1,100
180"
390
430
430°
675
143
270

1,080



Table 6 — Summary of Discharges, continued

Flooding Source and Location
BERRYESSA CREEK
At confluence with Calera Creek
At confluence with Sierra Creek
At confluence with Tularcitos Creek
At confluence with Wrigley Ditch
At Morrill Avenue
At Piedmont Road
Downstream of confluence with
Arroyo De Los Coches

Downstream of Montague Expressway

CALABAZAS CREEK
Above Prospect Road
Above Railroad and
Prospect Creek
At Coffin Road
At El Camino Real
At Grant Road
At Interstate Highway 280
At Junipero Serro
At Kifer Road
At Lawrence Expressway
At Rainbow Drive
Below La Mar Court
Below Miller Avenue
Below Tantau Avenue/Upstream of
Pruneridge Avenue
Downstream of confluence with
Rodeo Creek
Data not available

Drainage
Area

(sq mi)

21.50
7.70
17.00
19.10
7.70
4.50
15.10

8.80

4.40
2.90

20.80
13.70

4.10
11.60
11.20
17.00
12.30

4.50
10.10
10.10
11.60

6.70

“Decrease in flow rate based on capacity restrictions

®Flow rate accounts for upstream channel spills

Peak Discharges (cfs)

10-Percent- 2-Percent- 1-Percent-

Annual-
Chance

3,000
2,090°
1,200
1,950
2,000
2,600
2,100
750
1,740
1,670
1,700°

1,170

75

Annual-
Chance

1
2,250
1

1
1,700*
1

1

8007

1

1

4,100
2,290°
1,600
2,490
2,700
3,600
3,000
1,070
2,500
2,050
1,900?

1,700

Annual-
Chance

3,6007
2,580
2,500
2,000
1,750°

1,600
2,000

8007

1,800
1,140

4,600
2,340°
1,800
2,700
3,100
4,000
3,300
1,310
2,830
2,210
1,950°

1,950

0.2-
Percent-
Annual-
Chance

5,800
2,360°
2,300
3,360
3,900
5,200
4,200
1,370
3,740
2,670
2,000°

2,610



Table 6 — Summary of Discharges, continued

Peak Discharges (cfs)

0.2-
Drainage 10-Percent- 2-Percent- 1-Percent- Percent-
Area Annual-  Annual- Annual- Annual-
Flooding Source and Location (sg mi) Chance Chance  Chance Chance
CALABAZAS CREEK, continued
Downstream of Prospect Road 4.30 750" 1,000" 1,180  1,220!
Downstream of U.S. Highway 101 19.10 2,760? 3,200° 4,780°  5,510°
Through box culvert at Miller Avenue 10.10 1,400* 1,550* 1,600  1,600"
Upstream of Benton Street 13.30 2,100 2,170° 2,170°  2,200°
Upstream of Kifer Road 17.10 2,550 2,820° 3,000°  3,340°
Upstream of Lawrence Expressway 13.30 2,050° 2,310° 2,370°  2,540°
Upstream of Pomeroy Avenue 13.60 2,190 2,200° 2,200°  2,200°
Upstream of U.S. Highway 101 19.10 2,760 3,020° 3,200°  3,550°
Upstream of State Highway 237 20.50 3,010° 3,420° 5,000°  5,100°
CALERA CREEK
At confluence with Berryessa Creek 2.90 6 6 920 6
Upstream of Interstate Highway 680 2.40 6 6 850 6
CANOAS CREEK
At Blossom Hill Road 12.50 1,320 1,390 1,400 1,420
At Capitol Expressway 17.60 1,850 1,910 1,960 2,000
At confluence with Guadalupe River 18.60 1,900* 1,950* 1,970  2,000"
At Cottle Road 4.60 480 500 510 530
At Santa Teresa Boulevard 7.40 780 810 830 850
Upstream of Nightingale Drive 18.60 1,990 2,250 2,350 2,500
CONCEPCION DRAINAGE
At Alto Verde Lane 0.17 22 51 68 102
COYOTE CREEK
At Interstate Highway 280 246.00 3,880 10,180 12,630 14,700
At U.S. Geological Survey gage 229.00 4,050 10,940 13,670 14,700

near Edenvale
'Slow rate reflects upstream capacity restriction
“Flow rate accounts for upstream channel spills
*Flow influenced by spill from adjoining watercourse
*Decrease in flow rate based on capacity restrictions
*Flow reduction due to bridge or channel capacity restriction
®Data not available
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Table 6 — Summary of Discharges, continued

Flooding Source and Location
At U.S. Geological Survey gage
near Madrone
Downstream of Anderson Reservoir
Downstream of confluence with
Berryessa Creek
Downstream of confluence with
Silver Creek
Downstream of Silver Creek Diversion
Upstream of confluence with Fisher
Creek
Upstream of confluence with Silver
Creek
Upstream of Silver Creek Diversion
DAVES CREEK
At Los Gatos Creek
EAST LITTLE LLAGAS CREEK
Approximately 1,500 feet upstream of
Sycamore Avenue
At confluence of Church Creek
At confluence of San Martin Creek
At U.S. Highway 101
At Tenant Creek confluence
Upstream of Seymour Avenue
EAST PENITENCIA CREEK
Downstream of Trimble Road
Upstream of confluence with
Lower Penitencia Creek
Upstream of Trimble Road

Drainage
Area

(sq mi)
193.00

192.70
313.00

291.00

239.00
205.00

248.00
233.00
0.50
6.20
21.40
18.90
8.00
14.00

6.20

1.60
1.70

1.60

'Decrease in flow rate based on capacity restrictions

%Data not available

®Increase in flow rate due to spills from neighboring subbasins

Peak Discharges (cfs)

10-Percent- 2-Percent- 1-Percent-
Annual-
Chance

77

4,500

4,500
7,300

6,200

4,000
4,410

3,790

4,000

130

700

330

280
480

280

Annual-
Chance

12,000

11,000
10,500

10,300

10,680
12,010

9,920

10,680

230

1,200

430

340!
9703

400

Annual-
Chance

15,000

15,000
12,800

12,500

13,330
14,830

11,400"
13,330
270
2,211
5,355
3,712
1,300
2,881

460

340!
1,080°

450

0.2-
Percent-
Annual-
Chance

24,000

23,500
15,000

15,000

14,700
16,400"

11,400"
14,700

370

1,700
490

340!
1,280°

540



Table 6 — Summary of Discharges, continued

Drainage
Area
Flooding Source and Location (sg mi)
FISHER CREEK
At confluence with Coyote Creek 15.00
At Kalana Avenue 5.80
At Miramonte Avenue 2.80
At Richmond Avenue 8.60
At Willow Springs Road 1.60
Downstream of Bailey Avenue 13.00
Upstream of Bailey Avenue 11.20
Upstream of Railroad 15.00
FISHER CREEK OVERBANK
500 feet downstream of Richmond 8.60
Avenue
At Bailey Avenue 11.20
GUADALUPE RIVER
At Blossom Hill Road 53.20
At Coleman Avenue 151.00
At Hedding Street 153.00
At Hobson Avenue 152.00
At Interstate Highway 280 95.00
At Malone Road 90.00
At Railroad 92.10
Downstream of confluence with 88.60
Canoas Creek
Downstream of confluence with 150.00
Los Gatos Creek
Downstream of confluence with 65.20
Ross Creek
Downstream of State Highway 17 154.00
Upstream of confluence with 70.00

Canoas Creek
!Decrease in flow rate based on capacity restrictions
’Flow rate reduction due to attenuation in the floodplain

Chance

700"
470
300
450
270

1,000
620
1,260

250
220°

3,500
7,000
7,500
7,000
6,000
5,600
5,800
5,500

7,000*
4,500

7,500
4,500

78

Annual-
Chance

700"
960
600
700
460

1,810
900
2,310

630
680

8,500
13,500
9,800"
11,400
7,000
11,500
10,900"
11,000

10,000"
9,000

12,000*
9,500

Peak Discharges (cfs)

10-Percent- 2-Percent- 1-Percent-
Annual- Annual-

Chance

700"
1,130
710
700
560
2,160
900
2,560

900
970

11,500
15,500"
9,800*
11,400"
7,000
11,900*
10,900*
12,800

10,000"
12,500

13,000*
12,000*

0.2-

Percent-
Annual-
Chance

700"
1,500
930
700
810
2,950
900
3,530

1,540
1,670

19,000
15,500*
9,800"
11,400*
7,000"
11,900*
10,900*
12,800

10,000!
20,000

17,000"
12,000!



Table 6 — Summary of Discharges, continued

Peak Discharges (cfs)

0.2-
Drainage 10-Percent- 2-Percent- 1-Percent- Percent-
Area Annual-  Annual- Annual- Annual-
Flooding Source and Location (sg mi) Chance Chance  Chance Chance
HALE CREEK
At Berry Avenue 3.30 510 1,020 1,120 1,580
At confluence with Permanente Creek 4.40 710 880 900 960
At Cuesta Drive/North Springer Road 3.70 595 750 760 810
At Foothill Expressway 3.10 460 970 1,060 1,490
At Interstate Highway 280 0.75 101 218 284 440
At Rosita Avenue 3.60 595 700" 700" 700"
At Summer Hill Avenue 1.37 177 370 472 735
LIONS CREEK
Upstream of West Branch Llagas Creek 2.60 2 2 1,840 2
LLAGAS CREEK
At Rucker Avenue 57.00 4,900° 9,700°  10,200°  12,700°
At Railroad 27.50 2,200 3,900 5,300 8,500
Downstream of Buena Vista Creek 60.40 5,200 10,400 11,000 11,500
Downstream of Chesbro Reservoir 19.20 900 3,100 3,900 6,000
Downstream of East Little Llagas Creek 56.80 5,000 9,800 10,400 12,900
Downstream of Hayes Creek 26.90 1,800 3,800 4,800 7,500
Downstream of Leavesley Road 67.00 5,200* 5,200" 5,200 5,200
Downstream of Live Oak Creek 63.70 5,500 9,700 9,800 10,300
Downstream of Machado Creek 23.90 1,400 3,600 4,500 7,000
Downstream of Panther Creek 62.10 5,300 9,700" 9,800"  10,100"
Downstream of Princevalle Drain 87.70 2 2 18,800 2
Downstream of West Branch Llagas 84.80 2 2 17,800 2
Creek
Upstream of East Little Llagas Creek 29.80 2,500 4,300 5,400 8,600
Upstream of Jones Creek 103.60 2 2 18,800 2
Upstream of Panther Creek 60.70 5,200 9,400 9,400'  9,400"

!Decrease in flow rate based on capacity restrictions
“Data not available

®Flow rate reduction due to attenuation in the floodplain
*Decrease in flow with increase in area is result of spill
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Table 6 — Summary of Discharges, continued

Peak Discharges (cfs)

0.2-
Drainage 10-Percent- 2-Percent- 1-Percent- Percent-
Area Annual-  Annual- Annual- Annual-
Flooding Source and Location (sg mi) Chance Chance  Chance  Chance
LOS GATOS CREEK
At Leigh Avenue 50.20 1,680 6,510 7,440 11,340
At Meridian Avenue 51.20 1,770 6,620 7,570 11,500
At Park Road 44.00 1,580 6,140 6,990 10,630
At State Highway 17 48.80 1,540 6,370 7,300 11,200
Below Lexington Dam 37.00 1,610 5,850 6,650 9,630
Below Vasona Dam 44.10 1,550 6,100 6,950 10,600
Upstream of confluence with
) 54.80 2,130 7,000 7,980 11,900
Guadalupe River
LOWER PENITENCIA CREEK
At Capitol Avenue 4.00 740 1,200 1,210 1,220
At confluence with Berryessa Creek 26.70 2,550 3,700 3,700 3,700
At Nimitz Freeway 27.70 1,750 3,500° 3,500°  3,500°
At Redwood Avenue 5.20 850 1,150° 1,150°  1,150°
At South Main Street 3.70 700° 1,120° 1,120°  1,120°
Downstream of confluence with 26.70 2,550 2,600° 2,600°  2,600°
Berryessa Creek
Downstream of confluence with 3.70 800 1,670 2,150 2,840
East Penitencia Creek
Downstream of Trimble Road 2.00 320 1,060" 1,510  1,620°*
MADRONE CHANNEL
At East Dunne Avenue 1.40 > > 600 >
Upstream of East Little Llagas Creek 3.20 > > 1,200 >
MATADERO CREEK
Above confluence with Arastradero 1.44 194 392 506 690
Creek
Approximately 270 feet upstream of 8.50 > > 2,800 >
U.S. Highway 101
At Alma Street 9.40 1,380 2,000° 2,000  2,000°

Flow rate reduction due to attenuation in reservoirs
“Decrease in flow rate based on capacity restrictions
*Reduction in flood rate due to storage behind railroad
*Increase in flow rate due to spills from neighboring subbasins
*Data not available
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Table 6 — Summary of Discharges, continued

Flooding Source and Location

MATADERO CREEK, continued

At corporate limits

At El Camino Real

At Louis Road

At Middlefield Road

At Railroad

At U.S. Highway 101

Below confluence with Arastradero Creek

Downstream of Foothill Expressway
Downstream of Park Boulevard
Downstream of U.S. Highway 101
Upstream of Railroad
MILLER SLOUGH
At U.S. Highway 101
MIDDLE ROAD OVERFLOW AREA
At convergence with Llagas Creek
At divergence from West Little Llagas
Creek
NORTH MOREY CREEK
Upstream of Lions Creek
PAJARO RIVER
At U.S. Highway 101
PERMANENTE CREEK
At confluence with Hale Creek
At ElI Camino Real
At Railroad
Downstream of confluence with
Hale Creek
Downstream of East Charleston Road

Drainage
Area

(sg mi)

3.39
7.60
9.40
9.40
9.10
13.60
2.70
5.60
7.50
15.80
9.10

1.80

1.00

522
13.50°
14.30°
15.20°

13.50°

16.10°

'Decrease in flow rate based on capacity restrictions

Data not available

®Decrease in flow rate due to storage along channel

*High flows affected by Permanente Diversion

*High flows diverted to Stevens Creek

Peak Discharges (cfs)

10-Percent- 2-Percent- 1-Percent-

Annual-
Chance

402
1,100
1,380
1,380

2
1,660
325

780*
1,150
1,270
1000*

1,390

81

Annual-
Chance

795
2,100
1,500*
1,900"
2
1,775
660

1,650*
1,310
1,470
1000*

1,400"

Annual-
Chance

970
2,280
1,500"
1,500"
2,435
1,775
790
1,900
2,700
3,100
2,520

760
39
658
485
30,500
1,780*
1,310
1,600

1000!

1,400"

0.2-
Percent-
Annual-
Chance

1,300
2,690
1,500"
1,900"
2
1,775
1,030

1,980*
1,310
1,600
1000*

1,400*



Table 6 — Summary of Discharges, continued

Flooding Source and Location
PERMANENTE CREEK, continued
Downstream of Miramonte Avenue
Downstream of Permanente Road
Downstream of Portland Avenue
Downstream of U.S. Highway 101
Upstream of confluence with Hale Creek
Upstream of Interstate Highway 280
Upstream of Portland Avenue
Upstream of Tributary, 700 feet upstream
of Interstate Highway 280
Upstream of U.S. Highway 101
PERMANENTE DIVERSION
At confluence with Stevens Creek
At Grant Road
Downstream of Carmel Terrace
Downstream of Diversion Structure
PROSPECT CREEK
Upstream of confluence with
Calabazas Creek
PURISSIMA CREEK
At corporate limits
At Interstate Highway 280
At Viscaino Road
SAN FRANCISQUITO CREEK
At Alma Street
At U.S. Geological Survey gage
Downstream of Chaucer Road

Drainage
Area

(sg mi)

8.9°
3.40
8.10
15.80°
9.20°
7.60
8.10
3.90

15.80°

8.90°
8.60
8.20
8.10

1.40

1.25
0.30
0.70

40.60
37.10
41.60

'Decrease in flow rate based on capacity restrictions

’Decrease in flow rate due to storage along channel

*High flows affected by Permanente Diversion

*Flow influenced by spill from adjoining watercourse

SLow flows continue down Permanente Creek

®Data not available

Peak Discharges (cfs)

10-Percent- 2-Percent- 1-Percent-
Annual- Annual- Annual-
Chance Chance Chance

370 760 890

760 1,260 1,480

1,340 2,050 2,050

1,350 1,400" 1,400"

440° 840° 980°

1,250 2,160 2,570

1,340 2,220 2,700

860 1,460 1,720

1,350 2,250* 4,000*

1,230 1,280 1,390

1,200 1,240" 1,340"

1,075t 1,075t 1,075t

1,190 1,610 1,610

6 6 635

147 320 402

37 82 104

88 182 227

4,350 7,050 8,280

4,050 6,700 7,860

4,350 6,000* 6,000*

82

0.2-
Percent-
Annual-
Chance

1,030
1,960
2,050

1,400"

1,110°
3,480
3,440
2,310

7,100*

1,550
1,490"
1,075

1,610

588
153
320

9,850!
10,500
6,200"



Table 6 — Summary of Discharges, continued

Flooding Source and Location

SAN FRANCISQUITO CREEK, continued

Downstream of Middlefield Road
Near Pasteur Drive
Upstream of Middlefield Road

SAN FRANCISQUITO CREEK-
OVERFLOW

At Chaucer Street
At Middlefield Road
Combined Middlefield/Chaucer
Overflows
SANTA TERESA CREEK
Upstream of confluence with
Arroyo Calero
SAN TOMAS AQUINO CREEK
At Cabrillo Avenue
At confluence with Saratoga Creek
At El Camino Real
At Homestead Road
At Pruneridge Avenue
At Saratoga and Los Gatos Roads
At Stevens Creek Boulevard
At U.S. Highway 101
At U.S. Highway 237
Downstream of Railroad
Upstream of Westmont Avenue
Near Bicknell and Quito Roads
Near Old Adobe and Quito Roads
SARATOGA CREEK
At confluence with San Tomas
Aquino Creek
At El Camino Road

'Decrease in flow rate based on capacity restrictions

Drainage
Area
(sq mi)

41.60
39.10
41.60

2.00

22.50
39.10
22.20
21.50
20.40
2.50
19.60
41.80
45.10
39.30
8.27
2.80
3.10

16.60

16.40

*Flow reduction due to bridge or channel capacity restriction

Peak Discharges (cfs)

10-Percent- 2-Percent- 1-Percent-
Annual-
Chance

4,350
4,200
43,50

360

2,560°
5,900
3,570
3,450°
3,460
620
3,300
5,900
5,900
5,900
2,000
670
730

2,700

2,700

Annual-
Chance

6,350*
6,850
7,100

700

2,920°
8,300
3,610
3,450°
3,820°
990
3,820°
8,300
8,300
8,300
2,900
1,050
1,150

3,750

3,750

’Data not available

* Logarithm extrapolation

83

Annual-
Chance

6,690*
8,070
8,330

563
752
1,080

860

2,920°
9,100
3,610
3,450°
3,820°
1,140
3,820°
9,100
9,100
9,100
3,200
1,230
1,350

4,100

4,100

0.2-
Percent-
Annual-
Chance

7,410
10,400
9,850"

1,240

2,920°
11,000
3,610
3,450°
3,820°
1,480
3,820°
11,000
11,000
11,000
4,077
1,580
1,720

4,800

4,800



Table 6 — Summary of Discharges, continued

Peak Discharges (cfs)

0.2-
Drainage 10-Percent- 2-Percent- 1-Percent- Percent-
Area Annual-  Annual- Annual- Annual-
Flooding Source and Location (sg mi) Chance Chance  Chance Chance
SARATOGA CREEK, continued
At Herriman Avenue 10.10 1,550 3,020 3,750 4,630
At Homestead Road 15.80 2,700 3,750 4,100 4,800
At Kiely Boulevard 15.90 2,700 3,750 4,100 4,800
At Stevens Creek Boulevard 14.50 2,500 3,500 3,900 4,600
At U.S. Geological Survey gage at 9.20 1,350 2,750 3,490 4,450
Springer
At Railroad 11.10 1,760 3,230 3,950 4,800
Downstream of Benton Street 16.20 2,700 3,750 4,100 4,800
Downstream of Kiely Boulevard 15.90 2,700 3,750 4,100 4,800
Downstream of Warburton Avenue 16.50 2,700 3,750 4,100 4,800
SILVER CREEK
At confluence with Coyote Creek 43.50 2,550 2,650 2,670 2,750
At intersection of King and McKee Roads 36.20 2,000* 2,000* 2,000" 2,000
At Interstate Highway 680 35.20 2,210 2,400 2,400 2,400
At Ocala Avenue 27.10 1,530 2,000° 2,000°  2,000°
Downstream of confluence with 22.00 2,080 3,200 3,600 4,300
Thompson Creek
Downstream of Cunningham Avenue 26.20 1,420? 2,150? 2,580  2,600°
Downstream of confluence with 40.60 2,300 2,300 2,300 2,300
Miguelita Creek
Downstream of confluence with North 33.70 1,500 1,500 1,500 1,500
Babb Creek
Downstream of confluence with South 31.10 1,940 2,600 2,700 2,700
Babb Creek
SMITH CREEK
At Railroad 0.80 200 370 440 610
At Wedgewood Avenue 0.70 160 300 350 480
Below Smith Creek Drive 0.50 125 230 280 390

'Decrease in flow rate based on capacity restrictions
“Flow rate reduction due to storage in Lake Cunningham
*Data not available
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Table 6 — Summary of Discharges, continued

Peak Discharges (cfs)

0.2-
Drainage 10-Percent- 2-Percent- 1-Percent- Percent-
Area Annual-  Annual- Annual- Annual-
Flooding Source and Location (sg mi) Chance Chance  Chance Chance
SOUTH BABB CREEK
At Clayton Road 3.70 390 760 890 1,150
At confluence with Silver Creek 4.00 200" 200" 200" 200"
Downstream of White Road 3.90 390 390 390 390"
Upstream of Clayton Road 3.70 2 2 890 2
Upstream of Lochner Drive 3.80 400 550" 550" 550"
Upstream of White Road 3.90 400 570" 570" 570"
SOUTH MOREY CREEK
Upstream of Lions Creek 1.30 2 2 420 2
STEVENS CREEK
At Crittenden Lane 36.40 2,350° 2,350° 2,350°  2,350°
At Homestead Road 21.00 1,110* 4,530 5,570 7,470
At Interstate Highway 280 20.00 1,110 4,460 5,460 7,310
At Stevens Creek Boulevard 19.60 1,110* 4,430* 5,430 7,240
At U.S. Geological Survey gaging station 18.80 1,200 2,800 5,400 7,000
No. 262
At U.S. Highway 101 36.40 3,030 5,550 5,750 5,950
Downstream of Interstate Highway 280 20.10 1,110 4,460 5,460 7,310
Downstream of Junipero Serra 20.90 1,550 3,200 5,580 7,650
Downstream of Stevens Creek Dam 17.30 1,140 4,440 5,280 6,940
Downstream of Railroad 34.30 2,750 5,350° 5,350°  5,350°
Upstream of Junipero Serra 20.20 1,500 3,150 5,500 7,500
Upstream of Permanente Diversion 24.20 1,750 3,600 6,000 8,200
Upstream of Railroad 34.30 2,750 6,110 7,360 9,610
SUNNYVALE EAST CHANNEL
Downstream of Caribbean Drive 6.10 2 2 1,100 2

'Decrease in flow rate based on capacity restrictions

“Data not available

®Flow reduction due to bridge or channel capacity restriction
“Decrease in flow rate due to storage along channel

*Flow rate reduction due to storage in Lake Cunningham
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Table 6 — Summary of Discharges, continued
Peak Discharges (cfs)

0.2-
Drainage 10-Percent- 2-Percent- 1-Percent- Percent-
Area Annual-  Annual- Annual- Annual-
Flooding Source and Location (sg mi) Chance Chance  Chance Chance
SUNNYVALE WEST CHANNEL
Downstream of Highway 237 2.87 ! ! 360 !
TENNANT CREEK
Approximately 1,250 feet upstream ! ! ! 420 !
of Hill Avenue
Downstream of Maple Avenue 4.30 ! ! 650 !
Upstream of confluence with 5.60 ! ! 2,015 !
East Little Llagas Creek
THOMPSON CREEK
2,000 feet downstream of Aborn Road 17.30 1,440 2,550 3,000 3,700
At Aborn Road 14.70 1,440 2,350 2,700 3,250
At Quimby Road 18.00 1,480 1,900? 1,900° 1,900
Downstream of Yerba Buena Creek 8.90 1,060 1,750 1,950 2,400
UPPER PENITENCIA CREEK
At Capitol Avenue 23.00 1,350? 1,350? 1,350° 1,350
At confluence with Coyote Creek 23.90 1,110 1,110 1,110 1,110
At Gridley Street 22.20 1,460 3,050 3,600 4,950
Upstream of North Jackson Avenue 23.15 1,350 1,350 1,350°  1,350°
At King Road 23.00 960° 960° 960° 960°
At Mabury Avenue 23.00 1,050? 1,050? 1,050° 1,050
At Upper Penitencia Road 22.20 1,460 2,810 2,950°  2,950°
At U.S. Geological survey gage at 21.10 1,400 2,940 3,600 5,170
Dorel Road
UVAS CREEK
At confluence with Bodfish Creek 50.30 ! ! 10,910 !
At confluence with Little Arthur Creek 37.30 ! ! 8,500 !
At downstream face of Watsonville 46.70 ! ! 10,360 !
Road Bridge
At Thomas Road 69.10 ! ' 14,000 !
At Railroad 72.70 ! ! 5,200° !

'Data not computed
“Decrease in flow rate based on capacity restrictions

®Decrease in flow with increase in area is result of spill
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Table 6 — Summary of Discharges, continued

Flooding Source and Location
UVAS CREEK, continued
At U.S. Highway 101
At Uvas Road
Downstream of Hecker Pass Road
Downstream of Santa Teresa Boulevard
UVAS CREEK - EAST OVERBANK
ABOVE HIGHWAY 101
Approximately 1,200 feet above
U.S. Highway 101
At U.S. Highway 101
UVAS CREEK - EAST OVERBANK
ABOVE RAILROAD
At downstream limit of flooding
At upstream limit of flooding
WATSON ROAD OVERFLOW AREA
At convergence with Llagas Creek
At divergence from
West Little Llagas Creek
WEST BRANCH LLAGAS CREEK
Downstream of divergence from
West Branch Llagas Creek — East Split
Upstream of divergence from
West Branch Llagas Creek — East Split
WEST BRANCH LLAGAS CREEK -
LOWER SPLIT
At Day Road Interceptor (NRCS PL566)
WEST BRANCH LLAGAS CREEK -
MIDDLE SPLIT
Downstream of Highland Avenue
'Data not available

Drainage
Area

(sq mi)

71.60
30.50
65.10
68.00

5.60

5.60

“Decrease in flow with increase in area is result of spill

*Flooding due to spill — drainage area not applicable

Peak Discharges (cfs)

10-Percent- 2-Percent- 1-Percent-

Annual-
Chance

87

Annual-
Chance

1

1

1

1

1

1

Annual-
Chance

8,0002
7,800
13,550
14,000
2,200
1,100
3,200
2,100
447
97

160

1,400

1,200

80

0.2-
Percent-
Annual-
Chance



Table 6 — Summary of Discharges, continued

Peak Discharges (cfs)

0.2-
Drainage 10-Percent- 2-Percent- 1-Percent- Percent-
Area Annual-  Annual- Annual- Annual-
Flooding Source and Location (sg mi) Chance Chance  Chance Chance
WEST BRANCH LLAGAS CREEK -
UPPER SPLIT
Upstream of Highland Avenue ! ! ! 200 !
WEST LITTLE LLAGAS CREEK
1,000 feet upstream of Wright Avenue 1.50 3 3 1887 3
At Fourth Street 3.00 3 3 900° 3
At U.S. Highway 101 8.00 3 3 1,080° 3
Downstream of Edmundson Avenue 6.00 3 3 1,269 3
Downstream of Monterey Highway 5.60 3 3 813° 3
Downstream of Railroad 6.00 3 3 460° 3
Upstream of Llagas Avenue 1.00 3 3 1,702? 3
Upstream of Monterey Highway 5.60 3 3 1,936 3
Upstream of Seymour Avenue 6.20 3 3 1,770 3
WILDCAT CREEK
Above Portos Drive 2.00 480 810 960 1,230
At Saratoga and Los Gatos Roads 1.10 310 500 570 740
Below Douglas Lane 1.60 430 710 840 1,070

Flooding due to spill — drainage area not applicable
“Data not computed
®Decrease in flow rate based on capacity restrictions

Elevations for floods of the selected recurrence intervals on San Francisco Bay
are shown in Table 7, “Summary of Stillwater Elevations.”
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Table 7 — Summary of Stillwater Elevations

Elevation (feet)

(NAVD)
10-Percent- 2-Percent- 1-Percent- 0.2-Percent-
Annual- Annual- Annual- Annual-
Flooding Source and Location Chance Chance Chance Chance
MAYFIELD SLOUGH
At Embarcadero Road 10.0 ! 10.5 10.8
SAN FRANCISCO BAY
At confluence of Guadalupe Slough and ! ! 10.8 !
Coyote Creek
At crossing of Railroad ! ! 11.3 !
And Alviso Slough
At Milpitas ! ! 11.4 !
At Mountain View 10.2 ! 10.7 11.0
At Palo Alto 9.9 ! 10.5 10.8
At Sunnyvale 3.7 ! 10.7 !

!Data Not Available
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3.2

Hydraulic Analyses

Analyses of the hydraulic characteristics of flooding from the sources studied
were carried out to provide estimates of the flood elevations of the selected
recurrence intervals. Users should be aware that flood elevations shown on the
FIRM represent rounded whole-foot elevations and may not exactly reflect the
elevations shown on the Flood Profiles or in the Floodway Data tables in the FIS
report. For construction and/or floodplain management purposes, users are
encouraged to use the flood elevation data presented in this FIS report in
conjunction with the data shown on the FIRM.

For studies performed before the 2009 effective FIS, flood elevations were computed
using the USACE HEC-2 step-backwater computer program (Reference 3), supplemented
by hand calculations and special computer programs where required.

For each community within Santa Clara County that had a previously printed FIS
report, the hydraulic analyses described in those reports have been compiled and
are summarized below.

City of Campbell

There is no hydraulic data available at this time.

City of Cupertino

Cross sections for backwater analysis were located at close intervals upstream and
downstream from bridges, culverts, and other hydraulically significant features in
order to establish the backwater effect of such structures in areas that are
urbanized or potentially subject to development. All bridges and culverts were
measured to determine channel geometries at flow restrictions. Topographic data
for channel cross sections were obtained from existing plans and topographic
mapping, supplemented with aerial photogrammetric and field survey data, as
necessary, for Calabazas Creek (References 47 and 48), Permanente Creek
(Reference 39), and Stevens Creek (Reference 50).

Roughness factors (Manning’s “n”) for hydraulic computations were assigned on
the basis of field inspection of floodplain areas and are shown in Table 8,
Manning’s “n” Values.

Areas subject to sheetflow flooding were delineated using surveyed and
photogrammetric elevations, field investigations by experienced engineers, and
hand calculations based on normal depths. Areas where overflow from channels
or runoff in excess of storm drain capacity would collect and pond were evaluated
as part of the sheetflow flooding investigations.
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City of Gilroy

Limited areas of Gilroy are subject to sheetflow flooding, which is shallow
overland flooding that is generally less than 3 feet deep and characterized by
unpredictable flow paths. The water-surface elevations of flooding in these areas
are essentially independent of those along the adjacent streamway and are
affected principally by obstructions in the flooded area.

Cross sections for backwater analysis were located at small intervals upstream
and downstream from bridges, culverts. and other hydraulically significant
features in order to establish the backwater effect of such structures in areas that
are urbanized or potentially subject to development. All bridges and culverts were
measured to determine channel geometries at flow restrictions. Topographic data
for channel cross sections were obtained from existing plans and topographic
mapping, supplemented with aerial photogrammetric and field survey data, as
necessary (References 51 through 58).

Roughness factors (Manning’s “n”) for the hydraulic computations were assigned
on the basis of field inspection of floodplain areas. Specific creeks and roughness
factors are listed on Table 8, Manning’s “n” Values.

The hydraulic analyses for the restudy were conducted using the USACE HEC-2
computer program (Reference 193). Water-surface elevations were determined
using the HEC-2 computer program and BFEs were developed.

Lions, Llagas, and North and South Morey Creeks, West Branch Llagas Creek
(downstream of Day Road), Llagas Overbank (Old Miller Slough), and Miller

Slough

The revised hydrology resulted in increases in base flood peak discharges
along lions, Llagas, North and South Morey, and West Branch Llagas
Creeks and a decrease in base flood peak discharge along Miller Slough.
The decrease in base flood peak discharge along Miller Slough resulted
from the decrease in drainage area caused by the construction of channel
improvements along lions, North and South Morey, and West Branch
Llagas Creeks.

The base flood is contained within the identified channel banks along
Llagas Creek, from approximately 950 feet downstream of Pacheco Pass
Highway to approximately 80 feet upstream of Pacheco Pass Highway; West
Branch Llagas Creek, from its confluence with Miller Slough to just
downstream of Leavesley Road, from the railroad to Church Street, and
from approximately 950 feet upstream to approximately 1,650 feet upstream
of Farrell Avenue; the entire reaches of North and South Morey Creeks; and
Miller Slough, from its confluence with West Branch Llagas Creek to its
upstream limit.
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Because the base flood is contained within the identified channel banks, the
regulatory floodway has been removed along West Branch Llagas Creek,
from approximately 950 feet upstream of Farrell Avenue to approximately
1,000 feet downstream of Day Road, and along the entire reaches of Lions
and North and South Morey Creeks.

The SFHA and regulatory floodway have been removed along Llagas
Overbank from approximately 2,100 feet downstream of Pacheco Pass
Highway to Pacheco Pass Highway. The SFHAs have been removed along
the entire reaches of North and South Morey Creeks, the channelized reach
of West Branch Llagas Creek, and Lions Creek within the City of Gilroy
corporate limits.

Because the base flood is contained within the identified channel banks,
Flood Profile Panels have been removed for lions and North and South
Morey Creeks and Miller Slough. Additionally, Cross Sections A
through D along Lions Creek, A through F along North Morey Creek, A
and B along South Morey Creek, and A through H along West Branch
Llagas Creek (downstream of Day Road) have been deleted from the
Floodway Data Table.

Uvas Creek

Uvas Creek is a perched channel leveed on both banks for nearly the entire
reach from the railroad to Thomas Road. Creek flows that overtop or
breach the levees travel away from the main channel, and may or may
not re-enter the creek farther downstream depending on the effects of
manmade impediments to flow. Non-engineered levees, which consist
primarily of topsoil that supports vegetation including large trees, have
been created by agricultural interests to protect farmland.

Levees that did not satisfy FEMA freeboard requirements or structural
soundness criteria (i.e., the levee was not certified by a responsible
agency) were assumed failed. Several HEC-2 models were developed to
study the levee failures. Levees were failed in sections (i.e., from one
bridge embankment to the next upstream bridge embankment). Levee
failure considered the levee as removed to natural grade. For Uvas Creek
and its overbank areas, several flooding scenarios were possible
depending upon various levee failure modes. The right and left levees
were failed independently of each other and modeled accordingly. The
flood hazard zones and BFEs on the FIRM reflect the “with levee”
condition between the levees and the sectional levee failures in the
overbanks. The impact on flooding of each levee failure mode was
investigated and the worst-case flood-hazard delineations were mapped.

Cross sections and overbank elevations for Uvas Creek were taken
photogrammetrically from aerial photographs dated October 22, 1990.
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Between cross sections, the flood-hazard delineations were based on
USGS topographic maps (Reference 194) and field investigations.

The starting water-surface elevation for the HEC-2 analysis for Uvas
Creek was taken from the “Uvas Creek Levee” study prepared by the
SCVWD in April 1991 (Reference 192).

Dimensions of hydraulic structures were field measured. Culverts and
bridges were modeled using bridge routines in accordance with the
HEC-2 computer program (Reference 193).

All analyses were conducted based on subcritical flow.

During the base flood, flows from Uvas Creek will leave the main flow
path. It was determined that if the flows are confined to the main flow
path, the computed rise in water-surface elevation due to the increase in
discharge would exceed 1 foot. Therefore, a floodway was not
calculated along this reach of Uvas Creek.

The hydraulic analyses were conducted using the USACE HEC-2
computer program (Reference 193). Water-surface elevations were
determined using the HEC-2 computer program, and BFESs were developed.

A floodway was developed for this portion of Uvas Creek.

As a result of the flood-control project, the BFEs have increased along
Uvas Creek from approximately 1,800 feet downstream to approximately
2,550 feet upstream of Thomas Road. The 1-percent-annual-chance flood is
contained by the levee system along the left bank of Uvas Creek and the
right channel bank from approximately 300 feet downstream to
approximately 2,550 feet upstream of Thomas Road. However, the 1-
percent-annual-chance flood is not contained within the channel from
approximately 1,800 feet downstream to approximately 300 feet
downstream of Thomas Road.

West Branch Llagas Creek (upstream of Day Road) and West Branch
Llagas Creek — East Split

West Branch Llagas Creek flows easterly out of Hayes Valley,
becoming a perched channel as it passes between residential properties
and Highland Avenue. Old railroad flat cars are used to bridge the creek
for driveways in this area. At Highland Avenue, the creek turns
southward, flowing into broad cultivated fields to the west of Monterey
Highway. In this stretch the creek is little more than a drainage ditch,
which local farmers have realigned and filled to accommodate
operations. Eventually, the floodplain is intercepted at Day Road by the
NRCS, formerly the SCS, P1.566 project.
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Between the mouth of Hayes Valley and Coolidge Avenue, perched-
channel capacity is not sufficient to contain the 1-percent-annual-chance
flood discharge. Consequently, flows spill to the north and south of the
creek. Northerly spills flow parallel to Highland Avenue in a topological
depression and eventually rejoin creek flows at Highland Avenue.
Southerly spills flow in a southeasterly direction as shallow overland
flow, rejoining the creek downstream of Highland Avenue.

At Highland Avenue the flow splits, with the majority discharging down
the main creek channel and a small portion flowing through a depression
in Highland Avenue to the east. Downstream of Highland Avenue, the
entire discharge is passed to a broad floodplain bounded to the east by
Monterey Highway and to the west by higher ground elevations. Upstream
of Day Road, higher ground to the center of the floodplain splits the flow
again, with most flow passed to a broad floodplain along Monterey
Highway to the interceptor and a lesser percentage remaining in the
creek channel.

The floodway along the main creek channel and in areas where the
water-surface profile is continuous is established using equal-
conveyance reduction. Floodways are not established above Highland
Avenue because the channel is perched and the area north of Highland
Avenue is already developed with very low-density residential housing.

The floodplain boundary delineations were developed based on existing
conditions in the watershed where flows break out of the main channel
and do not return to West Branch Llagas Creek. The floodway boundary
delineation was developed based on the assumption that no breakouts
occur along the study reach.

Cross sections and overbank elevations for West Branch Llagas Creek
and West Branch Llagas Creek - East Split were taken
photogrammetrically from aerial photographs dated October 22, 1990.
Between cross sections, the flood-hazard delineation was based on
USGS topographic maps (Reference 194) and field investigations.

The starting water-surface elevation for the HEC-2 analyses for West
Branch Llagas Creek and West Branch Llagas Creek - East Split were
determined using critical depth.

Dimensions of hydraulic structures were field measured. Culverts and
bridges were modeled using bridge routines in accordance with the
HEC-2 computer program (Reference 193).

All analyses were conducted based on subcritical flow. Areas of shallow
flooding were identified based on normal-depth calculations.
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City of Los Altos

Limited areas of Los Altos are subject to sheetflow flooding, which is shallow
overland flooding, generally less than 3 feet deep, and characterized by
unpredictable flow paths. The water-surface elevations of flooding in these areas
are essentially independent of those along the adjacent streamway and are
affected principally by obstructions in the flooded area.

Cross sections were obtained from existing plans (References 59 and 60),
topographic mapping (References 61-64), aerial photogrammetric (Reference 65),
and field survey data, as necessary.

Roughness coefficients (Manning’s “n”) for hydraulic computations were
assigned on the basis of field inspection of floodplain areas. Specific creeks and
roughness factors are listed on Table 8, Manning’s “n” Values.

Starting water-surface elevations were obtained for Adobe Creek and Stevens
Creek using normal depth computations. For Hale Creek, the starting elevations
used were confluence elevations at Permanente Creek. For Permanente Creek,
critical depth was used for starting elevations. For Permanente Diversion,
backwater was calculated 4,400 feet downstream of the limit of study from
estimates of water-surface elevations in Stevens Creek.

Areas subject to sheetflow flooding were developed using surveyed and
photogrammetric elevations, field investigations by experienced engineers, and
hand calculations based on normal depths. Areas where overflow from channels
or runoff in excess of storm drain capacity would collect and pond were evaluated
as part of the sheetflow flooding investigations.

For approximate stream reaches studied along Adobe Creek, Hale Creek,
Permanente Creek, Stevens Creek, and Heney Creek, flood levels were
established according to the professional judgment of engineers familiar with the
region, taking into account flood elevations estimated from available data,
existing hydrologic and hydraulic analyses, correlations with similar streams, and
field observations.

Town of Los Altos Hills

Cross sections were located above and below all culverts and at approximately
600- to 800-foot intervals throughout the stream reaches. A total of 113 stream
cross sections were obtained in the field in addition to road cross sections at each
culvert.

Roughness factors (Manning’s “n”) for these computations were assigned on the
basis of field inspections of the stream channels and the floodplains. Specific
creeks and roughness factors are listed on Table 8, Manning’s “n” Values.

Starting elevations were developed by the slope-conveyance method.
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It was determined that for Purissima, Matadero, and Arastradero Creeks, as well
as Manuella and Robleda Drainages, the 1-percent-annual-chance flooding is
contained in their channels.

Flood profiles were computed on the basis of full hydraulic efficiency of the
channels and structures, without consideration for the effect of obstructions from
accumulations of sediment and debris. Such obstructions are commonly the cause
of flooding in local areas, but the frequency of occurrence of such obstructions is
unpredictable.

Areas subject to sheetflow flooding were delineated using surveyed and
photogrammetric elevations, field investigations by experienced engineers, and
hand calculations based on normal depths. Areas where overflow from channels
or runoff in excess of storm drain capacity would collect and pond were evaluated
as part of the sheetflow flooding investigations.

For streams studied by approximate methods, the elevations of the 1-percent-
annual-chance flood were determined by the slope-area method and from
information on previous flooding provided by local officials and residents.

Town of Los Gatos

Cross sections for backwater analysis were located at close intervals upstream and
downstream from bridges and culverts and other hydraulically significant features
in order to establish the backwater effect of such structures. All bridges and
culverts were measured to determine channel geometries at flow restrictions.

Topographic data for channel cross sections were obtained from existing plans
and topographic mapping (References 65-75), supplemented with aerial
photogrammetric (References 74) and field survey data, as necessary. Cross
sections for Los Gatos Creek were supplied by the SCVWD (Reference 76).

Roughness factors (Manning’s “n”) for hydraulic computations were assigned on
the basis of field inspection of floodplain areas. Specific creeks and roughness
factors are listed on Table 8, Manning’s “n” Values.

Due to the size of the culverts and channels within Los Gatos, Daves Creek was
not found to be a source of flooding in Los Gatos. Therefore, no profiles are
presented for it.

Critical depth analysis was used to determine starting water-surface elevations for
San Tomas Aquino Creek, starting at Quito Road in Los Gatos; Smith Creek,
through railroad; and Los Gatos Creek, through a drop structure downstream of
the study reach. The starting water-surface elevations for Daves Creek were based
on the average depth at the confluence point with Los Gatos Creek in conjunction
with hand calculations.
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Elevations for streams studied by approximate methods were determined using
normal depth calculations and available data in conjunction with topographic
information.

Limited areas of Los Gatos are subject to sheetflow flooding, which is shallow,
overland flooding, generally less than 3 feet deep, and characterized by
unpredictable flow paths. The water-surface elevations of flooding in these areas
are essentially independent of those along the adjacent streamway and are
affected principally by obstructions in the flooded area.

City of Milpitas

Cross sections for backwater analysis were located at small intervals upstream
and downstream from bridges, culverts, and other hydraulically significant
features in order to establish the backwater effect of such structures in areas that
are either urbanized or potentially subject to development. All bridges and
culverts were measured, to determine channel geometries at flow restrictions.

Topographic data for channel cross sections were obtained from existing plans
(Reference 77) and topographic mapping (Reference 78), supplemented with
aerial photogrammetric (Reference 79) and field survey data, as necessary.

Roughness factors (Manning’s “n”) for hydraulic computations were assigned on
the basis of field inspection of floodplain areas. Specific creeks and roughness
factors are listed on Table 8, Manning’s “n” Values.

The starting water-surface elevations for Lower Penitencia Creek were based on
water-surface elevations from the USACE report for Coyote Creek (Reference
80). Starting water-surface elevations for Berryessa Creek were based on the
water-surface elevations for Lower Penitencia Creek. Water-surface elevations for
Calera Creek were based on water-surface elevations on Berryessa Creek. Starting
water-surface elevations for East Penitencia Creek were based on water-surface
elevations on Lower Penitencia Creek.

Many areas of Milpitas are subject to sheetflow flooding, which is shallow
overland flooding that is generally less than 3 feet deep and characterized by
unpredictable flow paths. The water-surface elevations of flooding in these areas
are essentially independent of those along the adjacent streamway and are
affected principally by obstructions in the flooded area.

The hydraulic analyses used for sheetflow flooding were based on surveyed and
photogrammetric elevations (Reference 79) field investigations by experienced
engineers, and hand calculations based on normal depths. Areas where overflow
from channels or runoff in excess of storm drain capacity would collect and pond
were evaluated as part of the sheetflow flooding investigations.

Areas subject to tidal inundation include all areas lower than the 1-percent-
annual-chance tide (Reference 5) that are not protected by an adequate,
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maintained levee system. Wave runup due to tsunami events was also considered.
However, based on previous studies (Reference 81) wave runup in the Milpitas
area is not as significant an event as the 1-percent-annual-chance tidal elevation of
11.4 feet NAVD, for insurance purposes.

Flooding for creeks studied by approximate methods was established according to
the professional judgment of engineers familiar with the region, taking into
account flood elevations estimated from available data, existing hydrologic and
hydraulic analyses, correlations with similar streams, and field observations.

Improvements to Calera Creek, designed to contain the 1-percent-annual-chance
flood, have led to the elimination of this creek from the study as a detailed study
reach.

The NRCS, formerly the SCS, report summarizes the results of a restudy of Upper
Penitencia Creek and the overland flooding associated with the overtopping of the
channel banks. Based on this report, the 1-percent and 0.2-percent-annual-chance
recurrence interval flood elevations and floodplain boundary delineations have
been revised.

The USACE report summarizes the results of a tidal stage-frequency restudy of
San Francisco Bay. The tidal data, as well as other tidal parameters presented in
the report, reflect only “still” water conditions. It does not consider the effects of
wave height or runup on the 1-percent-annual-chance water-surface elevation.
Based on this report, the 1-percent-annual-chance water-surface elevation for San
Francisco Bay in the City of Milpitas is 11.4 feet NAVD.

The hydraulic analyses for the restudy were conducted using the USACE HEC-2
computer program (Reference 188). Water-surface elevations were determined
using the HEC-2 computer program, and BFEs were then developed.

Cross sections and overbank elevations for Berryessa Creek, Arroyo De Los
Coches, and Calera Creek were taken photogrammetrically by Pugh-Nolte in
1990. For mapping purposes, Sheet 21 of the 1”:500” scale County of Santa Clara
Cadastral Map was used as the base map. A topographic computer model was
created from digitized points for mapping purposes. This was also at a scale of
17:500°.

Arroyo De Los Coches

The starting water-surface elevation for the HEC-2 analysis for Arroyo
De Los Coches was based on the peak water-surface elevation at the
confluence with Berryessa Creek using the HEC-2 model for Berryessa
Creek prepared under this revision -

Manning’s “n” values were determined by field observation. Right overbank
Manning’s “n” values were based on field observation and modified for
overbank urban conditions using Hejl’s method (Reference 196).
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Dimensions of hydraulic structures were field measured by Nolte and Associates
Consulting Engineers. Culverts and bridges were modeled using bridge
routines in accordance with USACE guidelines (Reference 188).

Because the study stream is a natural channel, all analyses were
conducted based on subcritical flow.

A floodway analysis was not conducted for Arroyo De Los Coches.

The floodplain boundary, as determined by the hydrologic and hydraulic
analyses, was delineated on a 1”:500” scale topographic map for the study
area.

Levees that did not satisfy FEMA freeboard requirements were assumed failed.
Several HEC-2 models were developed to study the levee failures.
Levees were failed in sections, i.e., from one bridge embankment to the
next upstream bridge embankment. The right and left levees were failed
independently of each other and modeled accordingly. The flood hazard
zones and BFEs on the FIRMs reflect the with-levee condition between the
levees and the sectional levee failures in the overbanks.

Berryessa Creek

The starting water-surface elevation for the HEC-2 analysis for Berryessa
Creek was taken from the 1988 FIS for the City of Milpitas (Reference
126) at the confluence with Penitencia Creek.

Manning’s “n” values were determined by field observation. Right overbank
Manning’s “n” values were based on field observation and modified for
overbank urban conditions using Hejl’s method (Reference 196). Specific
creeks and roughness factors are listed on Table 8, Manning’s “n” Values.

Dimensions of hydraulic structures were field measured by Nolte and
Associates Consulting Engineers. Culverts and bridges were modeled using
bridge routines in accordance with USACE guidelines (Reference 188).

Because the study stream is a natural channel, all analyses were
conducted based on subcritical flow.

A floodway analysis was not conducted for Berryessa Creek.

The floodplain boundary, as determined by the hydrologic and hydraulic
analyses, was delineated on a 1”:500’ scale topographic map for the study
area.

Levees that did not satisfy FEMA freeboard requirements were assumed
failed. Several HEC-2 models were developed to study the levee failures.
Levees were failed in sections, i.e., from one bridge embankment to the
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next upstream bridge embankment. The right and left levees were failed
independently of each other and modeled accordingly. The flood hazard
zones and BFEs on the FIRMs reflect the with-levee condition between the
levees and the sectional levee failures in the overbanks.

Calera Creek

The starting water-surface elevation for the HEC-2 analysis for Calera
Creek was based on the peak water-surface elevation at the confluence with
Berryessa Creek using the HEC-2 model for Berryessa Creek prepared under
this revision.

Hydraulic structure dimensions were field measured by Nolte and Associates
Consulting Engineers. Culverts and bridges were modeled using bridge
routines, in accordance with USACE guidelines (Reference 188).

Because the study stream is a natural channel, all analyses were
conducted based on subcritical flow.

A floodway analysis was not conducted for Calera Creek.

The floodplain boundary, as determined by the hydrologic and hydraulic
analyses, was delineated on a 1”:500” scale topographic map for the study
area.

Levees that did not satisfy FEMA freeboard requirements were assumed failed.
Several HEC-2 models were developed to study the levee failures.
Levees were failed in sections, i.e., from one bridge embankment to the
next upstream bridge embankment. The right and left levees were failed
independently of each other and modeled accordingly. The flood hazard
zones and BFEs on the FIRMs reflect the with-levee condition between the
levees and the sectional levee failures in the overbanks.

City of Monte Sereno

There is no hydraulic data available at this time.

City of Morgan Hill

Cross sections for backwater analysis were located at close intervals upstream and
downstream from bridges, culverts, and other hydraulically significant features in
order to establish the backwater effect of such structures in areas presently
urbanized or potentially subject to development. All bridges and culverts were
measured to determine channel geometries at flow restrictions. Topographic data
for channel cross sections were obtained from existing plans and topographic
mapping, at a scale of 1”:1,200’, with a contour interval of 2 feet; supplemented
with aerial photogrammetric and field survey data, as necessary (References 82,
83, and 84, respectively).
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Roughness coefficients (Manning’s “n”) for hydraulic computations were
assigned on the basis of field inspection of floodplain areas. Specific creeks and
roughness factors are listed on Table 8, Manning’s “n” Values.

A number of areas in Morgan Hill are subject to sheetflow flooding, which is
shallow overland flooding generally less than 3 feet deep and characterized by
unpredictable flow paths. The water-surface elevations of flooding in these areas
are essentially independent of those along the adjacent streamway and are
affected principally by obstructions in the flooded area. These areas were
determined using surveyed and photogrammetric elevations, field investigations
by experienced engineers, and hand calculations based on normal depths. Areas
where overflow from channels or runoff in excess of storm drain capacity would
collect and pond were evaluated as part of the sheetflow flooding investigations.

Flood elevations for creeks studied by approximate methods were established
according to the professional judgment of engineers familiar with the region,
taking into account flood elevations estimated from available data, existing
hydrologic and hydraulic analyses, correlations with similar streams, and field
observations.

Water-surface elevations for the restudy were computed through the use of the
USACE HEC-2 computer program (Reference 37). Cross-section data were
obtained from field surveys and digitized photo contact prints (Reference 184).
Between cross sections, the 1-percent-annual-chance floodplain boundaries were
interpolated using topographic mapping at a scale of 17:200° (Reference 185).
Dimensions of hydraulic structures were determined by field survey.

Starting water-surface elevations were determined for West Little Llagas and
Tenant Creeks and Madrone Channel using backwater elevations from East Little
Llagas Creek, and for the Watsonville Road Overflow Area using the known
water-surface elevation at its convergence with Llagas Creek.

Channel roughness factors (Manning’s “n”) were based on field investigation and
comparison of field notes to Chow’s “Open Channel Hydraulics” and USGS Water
Supply Paper 1849, “Roughness Characteristics of Natural Channels” (References
147 and 186).

Manning’s “n” values for flooded urban areas were determined using an abstract paper
entitled “A Method for Adjusting Values of Manning’s Roughness Coefficient for
Flooded Urban Areas,” by H.R. Hejl, Jr.

The floodway along Tennant Creek was determined using the USACE HEC-2
computer program (Reference 184) and the equal-conveyance-reduction method.

During the base flood, flows from West Little Llagas Creek, Madrone Channel,
and the Watsonville Road Overflow Area will leave the main flow path. It was
determined that if the flows are confined to the main flow path, the computed rise in
water-surface elevation due to the increase in discharge would exceed 1 foot.
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Therefore, a floodway was not calculated along these reaches of West little Llagas
Creek, Madrone Channel, and the Watson Road Overflow Area.

City of Mountain View

Topographic data for channel cross sections were obtained from existing plans
and topographic mapping that were supplemented with aerial photogrammetric
and field survey data, as necessary (References 31, 85-91).

Cross sections for the backwater analysis were located at small intervals upstream
and downstream from bridges and culverts and other hydraulically significant
features in order to establish the backwater effects of such structures in areas
presently urbanized or potentially subject to development. All bridges and
culverts were measured to determine channel geometries at flow restrictions.

Roughness factors (Manning’s “n”) for hydraulic computations were assigned on
the basis of field inspection of floodplain areas. Specific creeks and roughness
factors are listed on Table 8, Manning’s “n” Values.

Starting water-surface elevations for Stevens and Permanente Creeks were taken
based on mean higher high tide for South San Francisco Bay. As a result of
channel improvements along Stevens Creek, several areas that were previously
identified as experiencing shallow flooding were removed from the SFHA.
Permanente Creek was started at critical depth as it flows under EI Camino Real.
The Hale Creek starting water-surface elevation was based on the calculated
water-surface elevation of Permanente Diversion was estimated at Stevens Creek,
1,800 feet downstream of the study limit.

The hydraulic analyses used for areas subject to sheetflow flooding were based on
surveyed and photogrammetric elevations, field investigations by experienced
engineers, and hand calculations based on normal depths. Areas where overflow
from channels or runoff in excess of storm drain capacity would collect and pond
were evaluated as part of, the sheetflow flooding investigations.

The hydraulic analyses for the restudy were conducted using the USACE HEC-2
computer program (Reference 188). Water-surface elevations were determined
utilizing the HEC-2, and BFEs were then developed.

Cross sections were developed by Nolte and Associates using the SCVWD’s
17:200° scale orthophoto plans, dated September 14, 1992. Nolte survey crews
provided additional information. Supplemental information for the upstream end
of the study was provided to Nolte by the City of Mountain View in the form of
1:200’ scale topographic maps.

The starting water-surface elevation for the HEC-2 analysis for Permanente Creek
was the mean high tide water-surface elevation for San Francisco Bay Area, as
presented in a 1984 USACE report (Reference 3).
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Manning’s “n” values were based on field investigation and comparison, as well
as field notes to the Chow and Barnes references (References 186-187). Specific
creeks and roughness factors are shown on Table 8, Manning’s “n” Values.

Dimensions of hydraulic structures were field measured by Nolte staff. Culverts
and bridges were modeled using bridge routines in accordance with USACE
guidelines (Reference 188).

Since the study stream is a natural channel, all analyses were conducted based on
subcritical flow.

A floodway analysis was not conducted for Permanente Creek.

The floodplain boundary, as determined by the hydrologic and hydraulic analyses,
was delineated on a 1”:200” scale topographic map for the study area.

Levees that did not satisfy FEMA freeboard requirements were assumed failed.
Levees were failed in sections; for example, from one bridge embankment to the
next upstream bridge embankment. Several HEC-2 models were developed to
study the levee failures. The flood hazard zones and BFEs on the FIRMs reflect
the with levee conditions for the channel between the levees and the sectional
levee failures in the overbanks.

A separate flood profile has been prepared for the West Overbank area in the
vicinity of Amphitheatre Parkway. The West Overbank profile represents the
potential flooding in the west overbank due to a failure of the west levee along
Permanente Creek. Flooding in the west overbank north of Amphitheatre Parkway
is controlled by the tidal effects of San Francisco Bay. Flooding between
Amphitheatre Parkway and Charleston Road is the result of levee failure. In the
event of tidal flooding from the Bay; however, the area may be subject to tidal
flooding up to elevation 10.7 feet NAVD.

In the event of a west levee failure between Amphitheatre Parkway and
Charleston Road, it is expected that 1-percent-annual-chance flows will overtop
Charleston Road to the west and cause flooding in the area roughly bounded by
the Bayshore Freeway to the south, the East Bayshore Parkway to the west,
Charleston Road to the north, and Landings Drive to the east. This area has been
designated as Zone AE elevation 11 feet NAVD; however, it is also subject to
tidal flooding from San Francisco Bay.

City of Palo Alto

The hydraulic analyses used for areas subject to sheetflow flooding were based on
surveyed and photogrammetric elevations, field investigations by experienced
engineers, and hand calculations based on normal depths. Areas where overflow
from channels or runoff in excess of storm drain capacity would collect and pond
were evaluated as part of the sheetflow flooding investigations.
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Areas subject to tidal inundation include all areas lower than the 1-percent-
annual-chance tide (Reference 92), which are not protected by an adequate,
maintained levee system. Wave runup due to tsunami events was also considered.
However, based on a previous study (Reference 81), wave runup in the Palo Alto
area is not as significant an event for insurance purposes as the 1-percent-annual-
chance tidal elevation of 10.5 feet NAVD. Tidal elevations were found to control
the downstream portions of Adobe, Matadero, and San Francisquito Creeks
studied by approximate methods.

Topographic data for channel cross sections were obtained from existing plans
and topographic mapping, supplemented with aerial photogrammetric and field
survey data, as necessary (References 85, 93-102).

Cross sections for the backwater analysis were located at small intervals upstream
and downstream of bridges, culverts, and other hydraulically significant features
in order to establish the backwater effect of such structures in areas presently
urbanized or potentially subject to development. All bridges and culverts were
measured to determine channel geometries at flow restrictions.

Channel roughness factors (Manning’s “n”) for hydraulic computations were
chosen using engineering judgment and based on field observations of the streams
and floodplain areas. Specific creeks and roughness factors are listed on Table 8,

Manning’s “n” Values.

Starting water-surface elevations for San Francisquito Creek, downstream of
Bayshore Freeway, were based on the slope-area method. Starting water-surface
elevations for Adobe, Barron, and Matadero Creeks were based on ponding
elevations within the Palo Alto Flood Basin (References 103 and 104).

The flood profiles shown reflect the results of the backwater analysis based on
subcritical flow for the channels. Limited sections of channels in Palo Alto may
maintain supercritical flow, resulting in lower water surfaces in portions of the
channel. Supercritical flow effects were not included in the profile, but were
considered in any cases where such effects could alter any spill from the channel
or floodplain.

Some areas in Palo Alto are subject to sheetflow; that is, shallow overland
flooding, generally less than 3 feet deep, and characterized by unpredictable flow
paths. The water-surface elevations of flooding in these areas are essentially
independent of those along the adjacent streamway and are affected principally by
obstructions in the flooded area.

Hydrologic, hydraulic, and topographic information, in addition to other materials,
were obtained from the City of Palo Alto, the SCVWD, the Cities of Menlo Park
and East Palo Alto, Santa Clara and San Mateo Counties, the California Department
of Transportation, and GSN.
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Analyses of the restudied hydraulic characteristics were carried out to provide
estimates of the elevations of floods of the selected recurrence intervals along San
Francisquito Creek. Starting water-surface elevations were determined by the slope-
area method. Water-surface elevations were computed using the USACE HEC-2
computer program (Reference 188).

Channel cross sections were obtained from aerial photographs and topographic
maps (References 94-95). Modifications to existing cross-section information were
based on SCVWD as-built drawings (Reference 104) and field surveys.

In the overbank area, the 1-percent-annual-chance flood boundary has been
delineated using a topographic map at a scale of 17:3,600°, with a contour
interval of 1 foot (Reference 36). Approximate floodplain boundaries have been
delineated in the overbank area up to the extent of the San Francisquito Creek
overflow flooding in February 1998.

No floodways were computed for San Francisquito Creek because of the perched nature
of the channel, which results in the overflows constantly flowing away from
the channel and into fully developed land areas.

City of San Jose

Cross sections for backwater analysis were located at small intervals upstream
and downstream from bridges and culverts and other hydraulically significant
features in order to establish the backwater effect of such structures in urbanized
areas or areas potentially subject to development. All bridges and culverts were
measured in order to determine channel geometry at flow restrictions.

Topographic data for channel cross sections were obtained from existing plans
and topographic mapping, supplemented with aerial photogrammetric and field
survey data, as necessary (References 105-125).

Reach lengths for Coyote Creek were based on unpublished USACE information.
Alamitos Creek and Guadalupe River reach lengths were based on the SCVWD
strip topography (References 105-110).

Roughness factors (Manning’s “n”) for hydraulic computations were assigned on
the basis of field inspection of floodplain areas.

The roughness factors for Coyote Creek were obtained from unpublished USACE
information, which was based on calibration with 1969 flooding high-water
marks. Specific creeks and roughness factors are listed on Table 8, Manning’s “n”
Values.

Starting water-surface elevations for Calabazas Creek and the Guadalupe River
were based on the mean higher high water of 4.7 feet for San Francisco Bay.

105



Canoas, Los Gatos, and Ross Creeks elevations are from the Guadalupe River.
The slope-area method was used to determine the starting water-surface
elevations for Coyote Creek and San Tomas Aquino Creek.

Silver, Fisher, and Upper Penitencia Creeks elevations were based on Coyote
Creek. South Babb, Miguelita, and Thompson Creeks elevations are from Silver
Creek.

The Sierra Creek starting water-surface elevation was based on Berryessa Creek,
which was based on Lower Penitencia Creek, part of the City of Milpitas FIS
(Reference 126).

The Arroyo Calero starting water-surface elevation was based on Alamitos Creek.
The Alamitos Creek elevation was obtained from SCVWD Improvement Plans
(Reference 38) for the approximate-study reach of the Guadalupe River upstream
of Blossom Hill Road.

For those streams (South Babbs Creek, Canoas Creek, the Guadalupe River, Ross
Creek, Silver Creek, and Thompson Creek) shown as “l1-percent-annual-chance
flood discharge contained in channel,” the profiles show only the water-surface
elevations within the channel and do not always reflect the elevation of shallow
flooding areas adjacent to the channel. The shallow overbank flooding is due to
the 1-percent-annual-chance flood, which affects most of the city. For this reason,
only the 10-percent and 1-percent-annual-chance flood profiles are shown.

Areas of San Jose subject to sheetflow flooding (shallow overland flooding,
generally less than 3 feet deep, and characterized by unpredictable flow paths)
were determined by using surveyed and photogrammetric elevations, field
investigations by experienced engineers, and hand calculations based on normal
depths. Areas where overflow from channels or runoff in excess of storm drain
capacity would collect and pond were evaluated as part of the sheetflow flooding
investigations. The water-surface elevations of flooding in these areas were
essentially independent of those along the adjacent stream channels and were
affected principally by obstructions in the flooded area.

Due to the perched condition of Coyote Creek and the Guadalupe River below
State Highway 17, the swale area between them was modeled separately. Also,
the perched condition and limited capacity of Fisher Creek between Richmond
and Bailey Avenues resulted in development of models for the east and west
overflows. Results for the east overflow model indicated average flooding depths
were less than 3 feet. Thus, it was not necessary to draw profiles or determine
BFEs. However, large areas and significant flooding depths for the west Fisher
Creek overflow (Fisher Creek Overbank) made it necessary to draw profiles,
delineate zones, and determine BFEs.

Areas subject to tidal inundation include all areas lower than the 1-percent-
annual-chance tide (Reference 3) that are not protected by an adequate,
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maintained levee system. Wave runup due to tsunami events was also considered.
However, based on previous studies (Reference 81), wave runup in the San Jose
area is not as significant an event for insurance purposes as the 1-percent-annual-
chance tidal elevation.

Two areas were identified as highly susceptible to significant changes in water-
surface elevation if overland flows are concentrated by floodplain development.
These areas are the steep foothills and alluvial valley floor of the Evergreen area
and the swale between the Guadalupe River and Coyote Creek north of Trimble
Road.

The NRCS, formerly the SCS, report summarizes the results of a restudy of
Upper Penitencia Creek and the overland flooding associated with the
overtopping of the channel banks. Based on this report, the 1-percent and 0.2-
percent-annual-chance recurrence interval flood elevations and flood boundary
delineations have been revised.

The USACE report summarizes the results of a tidal stage-frequency restudy of
San Francisco Bay. The tidal data, as well as other tidal parameters presented
in the report, reflect only “still” water conditions. The report does not consider
the effects of wave height or runup on the 1-percent-annual-chance water-
surface elevations. Based on this report, the 1-percent-annual-chance water-
surface elevations for San Francisco Bay in the City of San Jose have increased
from 9.85 to 10.85 and 11.85 NAVD.

At some locations along San Francisco Bay, the tide gage data supplied by the
National Ocean Survey were an estimate of the high-water elevation associated
with a particular storm event. Therefore, some of the computed BFEs were lower
than what would be expected during the 1-percent-annual-chance flood event.
The USACE, using gage elevation values with a high degree of confidence and
engineering judgment, published its “adopted” 1-percent-annual-chance
stillwater elevations. This created a smooth transition of the 1-percent-annual-
chance flood elevations throughout the bay.

As part of this study, Calabazas Creek was studied from the northern corporate
limit at Prospect Avenue to Wardell Road. Prospect Creek was studied from the
confluence with Calabazas Creek to Prospect Avenue.

In addition, an approximate total length of 1.5 miles of shallow flooding due to
overtopping of Calabazas Creek was analyzed.

Water-surface elevations were computed through the use of the USACE HEC-
2 computer program (Reference 188). Channel and overbank cross sections
were determined from all surveyed cross sections and topographic mapping
provided by the SCVWD (References 60, 142-146, and 183). The Manning’s
“n” roughness values were established based on field observations and
USACE and USGS guidelines (References 147-148).
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The floodplain and floodway boundaries, as determined by the hydrologic and
hydraulic analyses, were delineated on horizontal-scale Santa Clara County base
mapping at a scale of 17:6,000" (Reference 197).

Where the calculated average depth was greater than 1 foot, BFEs were
determined. Flood plain boundaries were defined based on the hydraulic
model, as determined by subcritical flow analyses. In channel reaches where
supercritical flow conditions could occur, the BFEs are based on critical depth.

Where average depth of flow in the split-overflow areas is less than 1 foot, the
floodplain area is designated Zone X (shaded).

Floodways were determined using the HEC-2 computer program and the equal-
conveyance reduction method. The floodway widths are based on limiting the
rise in water-surface or energy-gradeline elevations to 1 foot due to
encroachment. The floodway analyses are based on containing all split-flow
discharges.

Floodways were not determined for the area on Calabazas Creek from
immediately upstream of the railroad to Saratoga- Sunnyvale Road because the
entire overflow could not be contained without causing a water-surface rise of
more than 1 foot.

Alamitos Creek

The cross-section data for the streams used in the hydraulic analyses were
determined using photogrammetrical methods. Water-surface elevations of
the floods of the selected recurrence intervals were computed using the
USACE HEC-2 computer program (Reference 188). Between cross
sections, the 1-percent-annual-chance floodplain boundaries were
interpolated using topographic mapping at a scale of 1”:6,000°, with a
contour interval of 1 foot (Reference 191). The topography was not
included as part of the base map but was extrapolated from the cross-section
data.

Channel roughness factors (Manning’s “n”) were chosen based on
engineering judgment and field observations. The overbank “n” values
were adjusted to consider the effects of flooded urban areas on the basis
of the density of the buildings on the floodplain (Reference 196).

The levees along Alamitos Creek did not meet the freeboard requirement
set forth by FEMA to allow them to be certified as providing protection
from the 1-percent-annual-chance flood. Therefore, a levee failure
analysis was performed and the overbanks flooded. Just upstream of Golf
Creek, floodwaters in the west overbank, which are a result of a west levee
failure, cross over the Almaden Expressway and form a separate flow
path. This area has been designated the Alamitos Creek Overflow Area.
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These floodwaters flow into Golf Creek and ultimately return to
Alamitos Creek.

Just above its confluence with Golf Creek, Alamitos Creek splits into
two flow paths. A separate flow path has been constructed to the east of
Alamitos Creek and has been designated the Alamitos Creek Overflow
Channel.

No floodways were computed for Alamitos Creek.

Berryessa Creek

The cross-section data for the streams used in the hydraulic analyses were
determined using photogrammetrical methods. Dimensions of hydraulic
structures were field measured by the study contractor. The starting water-
surface elevation was determined from the 1988 FIS for the City of San
Jose, California, at the confluence with Sierra Creek. Water-surface
elevations of the floods of the selected recurrence intervals were computed
using the USACE HEC-2 computer program (Reference 188). Between
cross sections, the 1-percent-annual-chance floodplain boundaries were
interpolated using topographic mapping at a scale of 1”:2,400°, with a
contour interval of 1 foot. The topography was not included as part of the
base map but was extrapolated from the cross-section data.

Channel roughness factors (Manning’s “n”) were chosen based on
engineering judgment and field observations. The overbank “n” values
were adjusted to consider the effects of urbanized development on the
floodplain (Reference 196). Specific creeks and roughness factors are
shown on Table 8, Manning’s “n” Values.

The levees along this portion of the study did not meet FEMA’s levee
criteria. Failure of the levees, therefore, was assumed in this analysis.
Some overtopping of the levees occurred with the levees in place. BFES
placed within Berryessa Creek reflect the with-levee-in-place condition.

Spill areas that were assigned BFEs were analyzed using the USACE
HEC-2 computer program. The remaining spills (Zone AQO) were traced
using normal-depth calculations. A separate profile was prepared by
Michael Baker Jr., Inc., from the study contractor’s data for the far-east
overbank area to more clearly show the depth of flow in the area. This
profile has been entitled “Berryessa Creek - East Overbank Spill” and is
contained in this FIS.

No floodways were computed for Berryessa Creek.
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South Babb Creek

The cross-section data for the streams used in the hydraulic analyses were
determined using photogrammetrical methods. Nolte and Associates
survey crews provided additional topographic information for selected
areas. Dimensions of hydraulic structures were field measured by
the study contractor. The starting water-surface elevation was determined
from the backwater of Silver Creek. Water-surface elevations of the
floods of the selected recurrence intervals were computed using the
USACE HEC-2 computer program (Reference 188). Between cross
sections, the 1-percent-annual-chance floodplain boundaries were
interpolated using topographic mapping at a scale of 17:2,400°, with a
contour interval of 1 foot. The topography was not included as part of the
base map but was extrapolated from the cross-section data.

Much of the lower study reach, from the confluence with Silver Creek to
Clayton Road, is flowing supercritically. Spills occur at Lochner Drive and
upstream of Lochner Drive due to the culvert constriction at Lochner
Drive and overtopping of the creek banks. Historical flooding
documentation shows the Lochner Drive spill flowing down Candler,
Sienna, Murtha, and Lochner Drives. This area has been mapped as Zone
AO (1 foot). Normal-depth calculations were prepared to determine the
average depth of flooding. At White Road, the flow spill splits with the
majority flowing over White Road and traveling along Murtha and
Warrington Drives. The remainder will break off north along White Road
and spill over in various locations.

In the left overbank, a spill occurs at Lochner Drive, travels along Mount
Vista Drive, crosses White Road, and flows down Markingdon Avenue to
Silver Creek.

Zone AO designations were determined by using normal-depth
calculations and historical flooding data as a guide.

No floodways were computed for South Babb Creek.

Upper Silver Creek

The flow rates for Upper Silver Creek were determined based on the
urban hydrology methodology and regional regression equations
developed by the SCVWD (Reference 18). The rates reflect existing
conditions in the watershed and take into account attenuation of overbank
storage.

The cross-section data for the streams used in the hydraulic analyses were
determined using photogrammetrical methods. Nolte and Associates
survey crews provided additional topographic information for selected
areas. Dimensions of hydraulic structures were field measured by the

110



study contractor. The starting water-surface elevation was determined
from the backwater elevation of Coyote Creek. Water-surface elevations
of the floods of the selected recurrence intervals were computed using
the USACE HEC-2 computer program (Reference 188). Between cross
sections, the 1-percent-annual-chance floodplain boundaries were
interpolated using topographic mapping at a scale of 1”:2,400°, with a
contour interval of 1 foot. The topography was not included as part of
the base map but was extrapolated from the cross-section data.

The culvert constriction at Yerba Buena Road causes a spill to occur. The
spill flows in both directions perpendicular to the channel, with the
majority flowing to the northeast along Yerba Buena Road. Flows in this
area pond to an elevation of 170 feet on the southeast side of Yerba
Buena Road. The spill traveling to the southwest ponds under the
Highway 101 crossing to an elevation of 167 feet.

Another spill occurs in the vicinity of Cross Section S. This spill matches
the historical flooding information obtained from the SCVWD during the
course of the study. Flow depths for this area were determined using
normal-depth calculations.

No floodways were computed for Upper Silver Creek.

City of Santa Clara

Cross sections for the backwater analysis were located at small intervals upstream
and downstream from bridges and culverts and other hydraulically significant
features in order to establish the backwater effect of such structures in areas that
are urbanized or potentially subject to development. All bridges and culverts were
measured to determine channel geometries at flow restrictions.

Topographic data for cross sections were obtained from existing plans and
topographic mapping, supplemented with aerial photogrammetric and field survey
data, as necessary (References 124, 127-140). Planned channel improvement
projects for San Tomas Aquino and Calabazas Creeks from Guadalupe Slough to
Bayshore Freeway were considered to be in place for the study.

Roughness factors (Manning’s “n”) for hydraulic computations were assigned on
the basis of field inspection of floodplain areas. Specific creeks and roughness
factors are listed on Table 8, Manning’s “n” Values.

Starting water-surface elevations for San Tomas Aquino Creek downstream of
Bayshore Freeway were based on the slope-area method. The starting water-
surface elevations for Saratoga Creek were based on the water-surface elevations
of San Tomas Aquino Creek. The starting water-surface elevations for Calabazas
Creek were based on mean high water in San Francisco Bay. The starting water-
surface elevations for the Guadalupe River and Guadalupe Slough were based on
elevations on San Francisco Bay.
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The profiles show only the water-surface elevations within the channel on all
watercourses and do not always reflect the elevation of shallow flooding areas
adjacent to the channel. The only shallow overbank flooding is due to the 1-
percent-annual-chance flood, which affects most of the city. For this reason, only
the 10-percent and 1-percent-annual-chance flood profiles are shown. No flood
profile is included for San Tomas Aquino Creek through the culvert under San
Tomas Expressway, because the 1-percent-annual-chance flood exceeds the
culvert capacity.

Due to spills from Calabazas Creek upstream of Santa Clara in the City of
Cupertino, there are no major spills from the creek within Santa Clara. There are
spills from the channel at Lawrence Expressway, Benton Street, and Pomeroy
Avenue. However, the resulting sheetflow remains less than 1 foot deep;
therefore, these areas are included as Zone X (shaded) areas without an SFHA
designation. Because no SFHAs were defined due to direct flooding from
Calabazas Creek, the flood profiles are not included in this study.

The flood hazard areas adjacent to Lawrence Expressway are due to floodwater
entering Santa Clara from the City of Sunnyvale. Spills from Calabazas Creek
upstream of Santa Clara contribute to these flood areas.

Similarly, a spill from the Guadalupe River enters Santa Clara near the San Jose
Airport. This sheetflow is directed northward adjacent to the levee along the river.
Due to the river levee, the sheetflow elevations are not affected by the water-
surface elevations within the river. Therefore, no water-surface profiles for the
Guadalupe River have been included in this study.

The hydraulic analyses used for sheetflow flooding were based on surveyed and
photogrammetric elevations (Reference 125), field investigations by experienced
engineers, and hand calculations based on normal depths. Areas where overflow
from channels or runoff in excess of storm drain capacity would collect and pond
were evaluated as part of the sheetflow flooding investigations.

The cross-section data for the streams used in the restudied hydraulic analyses
were determined using photogrammetrical methods. Water-surface elevations of
the floods of the selected recurrence intervals were computed using the USACE
HEC-2 step-backwater program (Reference 188). Between cross sections, the 1-
percent-annual-chance floodplain boundaries were interpolated using topographic
mapping at a scale of 1”:6,000’, with a contour interval of 1 foot (Reference 191).
The topography was not included as part of the base map, but was extrapolated
from the cross-section data.

There are five reaches along San Tomas Aquino Creek where the levees did not
have the freeboard required to certify them as providing protection from the 1-
percent-annual-chance flood. The five reaches are consecutive, and are separated
by the embankments of Tasman Drive, The Great America Parking Lot Crossing,
Agnew Road, Mission College Boulevard, Highway 101, and Scott Boulevard. A
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separate levee failure analysis was performed for each reach. Different reach
failure combinations were not considered.

No floodways were computed for San Tomas Aquino Creek.

City of Saratoga

Topographic data for channel cross sections were obtained from existing plans
and topographic mapping (References 47, 69, and 141), supplemented with aerial
photogrammetric (Reference 74) and field-survey data, as necessary.

Cross sections were located at small intervals upstream and downstream from
bridges and culverts and other hydraulically significant features to establish the
backwater effect of such structures in areas presently urbanized or potentially
subject to development. All bridges and culverts were measured to determine
channel geometries at flow restrictions.

Limited areas of the City of Saratoga are subject to sheetflow flooding, which is
shallow, overland flooding, generally less than 3 feet deep, and characterized by
unpredictable flow paths. The water-surface elevations of flooding in these areas
are essentially independent of those among the adjacent streamway and are
affected principally by obstructions in the flooded area.

Starting water-surface elevations for Wildcat, Saratoga, and Calabazas Creeks
were based on normal-depth analysis downstream of the study limit. Critical-
depth analysis, starting at Quito Road in Los Gatos, was used to determine the
starting water-surface elevation for San Tomas Aquino Creek.

For this study, the following data and parameters were used:

e Channel and overbank cross sections were determined from all surveyed
cross sections and topographic mapping provided by the SCVWD
(References 142-146).

e The Manning’s “n” roughness values were established based on field
observations and USACE and USGS guidelines (References 147 and
148).

e The HEC-2 special culvert and bridge routines were used to analyze the
channel road crossings. In accordance with USACE guidelines,
contraction and expansion coefficients of 0.1 and 0.3 were used for
open-channel sections. Contraction coefficients at culverts and bridges
ranged from 0.3 to 0.5, depending on configuration. An expansion
coefficient of 0.5 was used at bridges. HEC-2 special bridge and
culvert routines were used to model the existing road crossings. All
culverts and bridges were analyzed based on the as-built plans or
surveyed dimensions, and were assumed to be unobstructed
(References 148-153).
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The downstream starting water-surface elevation for Prospect Creek was
based on the HEC-2 slope-area method. For Calabazas Creek, the
model was started approximately 800 feet downstream of the limit of
study using the water-surface elevation from the SCVWD HEC-2 model
(Reference 144).

Supercritical flow conditions can occur in some channel reaches. In
accordance with FEMA guidelines, subcritical analyses were conducted to
determine BFEs for all stream reaches.

Split-flow routines were used to determine discharges for overbank-flow
paths that are hydraulically separated from the main channel. Split flows
were based on a weir coefficient of 2.6.

A separate HEC-2 analysis was performed to determine the depth of the 1-
percent-annual-chance flood in the overbank areas, and the calculated
depths were less than 1 foot. Therefore, the areas are designated Zone X
(shaded) on the FIRM.

A multiple-discharge HEC-2 analysis was conducted to determine the
discharge in the 48-inch-diameter bypass culvert that conveys a portion of
the Prospect Creek discharge directly to Calabazas Creek from
upstream of Arroyo de Arguello.

Floodways were determined by HEC-2 modeling methods limiting the rise
in water-surface elevation to a maximum of 1 foot. Equal reduction on
each side of the channel was used where possible. A floodway has not been
defined for Calabazas Creek from immediately upstream of the railroad to
Saratoga-Sunnyvale Road, because the full 1-percent-annual-chance flood
discharge cannot be contained to pass through the culvert under the railroad
and in the channel without causing a water-surface rise of greater than 1
foot.

Because the calculation indicated that the peak discharge in Calabazas Creek
would result in overtopping of the railroad, the FEMA levee policy has
been applied to the railroad embankment. For the maximum upstream
water-surface elevation and split flow, the embankment was assumed to
be in place. For the worst-case downstream floodplain, the embankment
was assumed not to exist.

The levee policy was also applied to a masonry wall located in the
overflow area downstream of the railroad tracks between Calabazas
Creek and Saratoga Sunnyvale Road. To determine the downstream
floodplain, the wall was assumed not to exist. To determine the overflow
east of Saratoga-Sunnyvale Road, the wall was assumed to be in place.

The downstream limits of the study for the overflow areas were:
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0 Where the overflow returns to the Calabazas Creek channel
downstream of Prospect Road. It should be noted that the
channel downstream of Prospect Road was not part of this study.

0 The Route 85 Freeway. At these points, the overflow will enter the
depressed freeway section.

Channel roughness factors (Manning’s “n”) for hydraulic computations were
assigned on the basis of field inspection of floodplain areas. Specific creeks and
roughness factors are listed on Table 8, Manning’s “n” Values.

City of Sunnyvale

Cross sections for backwater analysis were located at small intervals upstream
and downstream from bridges and culverts and other hydraulically significant
features to establish the backwater effect of such structures in areas presently
urbanized or potentially subject to development. Construction plans and/or as-
built plans from the SCVWD were used to determine cross sections, in whole or
in part, for the four watercourses included in the study (References 154-161).
USGS quadrangle maps (Reference 170) and field measurements were used to
supplement these available data. Additional field measurements were required, as
subsidence and/or siltation have recently occurred in the City of Sunnyvale area.
As such, older plans and as-built plans were of questionable accuracy.

Channel roughness factors (Manning’s “n”) for hydraulic computations were
assigned on the basis of field inspection of floodplain areas. Specific creeks and
roughness factors are listed on Table 8, Manning’s “n” Values.

Tidal elevations for the 10-percent, 2-percent, and 1-percent-annual-chance tidal
floods for San Francisco Bay were extrapolated from existing U.S. Coast and
Geodetic Survey data (Reference 20). Starting water-surface elevations in the bay
concurrent with 10-percent, 2-percent, 1-percent, and 0.2-percent-annual-chance
flood events on the streams studied were all set at mean higher high water. The
effects of tsunami-induced flooding were considered and were found to be
insignificant in the southern end of San Francisco Bay (Reference 162).

Flooding originating from San Francisco Bay controls water-surface elevations in
the lower portions of the Sunnyvale West Channel.

Stevens Creek was found not to be a source of flooding to the City of Sunnyvale.

Areas subject to sheetflow flooding were delineated using surveyed elevations,
field investigations by experienced engineers, and hand calculations based on
normal depths. Areas where overflow from channels or runoff in excess of storm
drain capacity would collect and pond were located as part of the sheetflow
flooding investigations.
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The hydraulic analyses for the restudy were conducted using the USACE HEC-2
computer program (Reference 188). Water-surface elevations were determined
using the HEC-2 analysis and BFEs were then developed.

Cross sections were developed by Nolte and Associates through digitization of
photo contact prints dated 1991. Contour mapping was then developed from the
digitized cross sections, which were spaced an average of 500 feet apart.
Topographic information between the cross sections was based on interpolation.
Nolte and Associates survey crews provided additional topographic information
for selected areas.

Starting water-surface elevations for the HEC-2 analyses for Sunnyvale East and
West Channels were the mean high-tide water-surface elevation for the San
Francisco Bay area, as presented in the USACE report entitled “San Francisco
Bay, Tidal Stage vs. Frequency Study,” dated October 1984 (Reference 3).

The USACE report summarizes the results of a tidal stage-frequency restudy of
San Francisco Bay. The tidal data, as well as other tidal parameters presented in
the report, reflect only stillwater conditions. The data do not consider the effects
of wave height or runup on the 1-percent-annual-chance water-surface elevation.
Based on this report, the 1-percent-annual-chance water-surface elevation for San
Francisco Bay in the City of Sunnyvale is 10.7 feet NAVD.

Manning’s “n” values were based on field investigations and comparison of field
notes to the Chow and Barnes references (References 186-187).

Dimensions of hydraulic structures were field measured by Nolte and Associates
staff. Culverts and bridges were modeled using bridge routines in accordance with
USACE guidelines (Reference 188).

All analyses were conducted based on subcritical flow.
A floodway analysis was not conducted for Sunnyvale East or West Channels.

The floodplain boundary, as determined by the hydrologic and hydraulic analyses,
was delineated on a 1”:200” scale topographic map for the study area.

Levees that did not satisfy FEMA requirements were assumed failed. Several
HEC-2 models were developed to study the levee failures. Levees were failed in
sections, i.e., from one bridge embankment to the next upstream bridge
embankment. The east and west levees for each channel were failed
independently of each other and models were developed to reflect the appropriate
expansion and contraction of flows through the failed section. The flood hazard
zones and BFEs on the FIRMs reflect the “with-levee” condition in the channel
between the levees and the sectional levee failures in the overbanks.

Along Sunnyvale East Channel, there are several reaches where the overbank
BFEs are higher than the BFEs shown between the levees. The “with-levee” BFEs
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reflected in the channel between the levees include the effects of split flow in the
HEC-2 modeling. This split flow in the “with-levee” HEC-2 model overtops the
levee and does not return to Sunnyvale East Channel. When the levees are failed
to reflect the overbank elevations, the effective flow area is increased due to the
removal of the subject levee reach so the split flow does not occur to the same
degree and, thus, the discharge in these areas is greater than in the “with levee”
HEC-2 model.

Santa Clara County (Unincorporated areas)

Cross sections for backwater analysis were located at small intervals upstream
and downstream from bridges and culverts and other hydraulically significant
features in order to establish the backwater effect of such structures in areas
presently urbanized or potentially subject to development. All bridges and
culverts were measured in order to determine channel geometry at flow
restrictions. Topographic data for channel cross sections were obtained from
existing plans and topographic mapping, supplemented with aerial
photogrammetric and field survey data, as necessary (References 37, 55, 57-58,
107, 109-112, 114-123, 139, 171-175, and 204-208).

Reach lengths for Coyote Creek were based on unpublished USACE information.
Alamitos Creek and the Guadalupe River reach lengths were based on the
SCVWD strip topography (References 37, 107, 109, 139, and 204-205).

Roughness factors (Manning’s “n”) for hydraulic computations were assigned on
the basis of field inspection of floodplain areas. Specific creeks and roughness
factors are listed on Table 8, Manning’s “n” Values.

The starting water-surface elevations for Calabazas Creek and the Guadalupe
River were based on the mean higher high water of 4.7 feet for San Francisco
Bay.

The slope-area method was used to determine the starting water-surface
elevations for Coyote Creek.

The starting water-surface elevations for Silver, Fisher, and Upper Penitencia
Creeks were taken at the confluence with Coyote Creek. South Babb and
Thompson Creek elevations were taken at the confluence with Silver Creek.

Starting water-surface elevations for Fisher Creek Overbank were based on weir
flow back into the channel over the levee.

Canoas Creek and Los Gatos Creek starting water-surface elevations were taken
at the confluence with the Guadalupe River.

The starting water-surface elevation for Santa Teresa Creek was taken at the
confluence with Arroyo Calero.
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The starting water-surface elevation for Arroyo Calero was based on Alamitos Creek.
The Alamitos Creek elevation was obtained from SCVWD improvement plans
(Reference 209).

Starting water-surface elevations for Miller Slough were taken at the confluence
with Ronan Channel. For West Branch Llagas Creek and Lions Creek, the
starting water-surface elevations were taken at the confluence with Miller Slough.

Starting water-surface elevations for North and South Morey Creeks were taken at
the confluence with Lions Creek.

The starting water-surface elevations for Llagas Overbank and Ronan Channel
were taken from the confluence with Llagas Creek.

The starting water-surface elevations for Uvas Creek, West Little Llagas Creek, and
East Little Llagas Creek were calculated from normal depth.

Starting water-surface elevations for Stevens and Permanente Creeks were based
on mean higher high tide for southern San Francisco Bay.

Due to the perched condition of Llagas Creek below Rucker Avenue and a low
swale between Llagas Creek and the South Valley Freeway, this area was modeled
separately. Llagas Creek channel was modeled as usual, but all overflow to the west
was added to the Llagas Overbank. Large areas and significant flooding depths made
it necessary to draw profiles, delineate zones, and determine BFEs for this
overflow area. A unique situation exists near the confluence of Ronan Channel
and Llagas Creek. High backwater elevations upstream of State Highway 152 in
Llagas Creek and lower water-surface elevations in the overflow area cause reverse
flow up Ronan Channel and down Old Miller Slough.

High levees along the Gilroy Sewage Treatment Plant and the City Dump force most
of the overbank flow back toward Llagas Creek. The creek itself has a very
limited capacity and responds to this additional flow by overtopping the
east bank, causing shallow flooding in low areas east of the creek.

Due to the extreme meandering nature of streams in the study area, stream
distances will not always agree between maps and profiles.

A number of areas in Santa Clara County are subject to sheetflow; that is,
shallow overland flooding, generally less than 3 feet deep, and
characterized by unpredictable flow paths. The water-surface elevations of
flooding in these areas are essentially independent of those along the adjacent
streamway and are affected principally by obstructions in the flooded area.
These areas were determined using surveyed and photogrammetric
elevations, field investigations by experienced engineers, and hand
calculations based on normal depths. Areas where overflow from channels
or runoff in excess of storm drain capacity would collect a point were
evaluated as part of the sheetflow flooding investigations.
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For those streams shown as “1-percent-annual-chance flood discharge contained
in channel,” the profiles show only the water-surface elevations within the
channel and do not always reflect the elevation of shallow flooding areas
adjacent to the channel. The shallow overbank flooding is due to the 1-
percent-annual-chance flood, which affects most of the city. For this
reason, only the 10-percent and 1-percent-annual-chance flood profiles are
shown.

Due to the perched condition of Coyote Creek and the Guadalupe River below
State Highway 17, the swale area between them was modeled separately. Also,
the perched condition and limited capacity of Fisher Creek between
Richmond and Bailey Avenues resulted in development of models for the east
and west overflows. Results for the east overflow model indicated that
average flooding depths wee less than 3 feet. Thus, it was not necessary to
draw profiles. However, large areas and significant flooding depths for the west
Fisher Creek overflow (Fisher Creek Overbank) made it necessary to draw
profiles, delineate zones, and determine BFESs.

Areas subject to tidal inundation include all areas lower than the 1-percent-
annual-chance tide (Reference 203) that are not protected by adequate,
maintained levee system. Wave runup due to tsunami events was also
considered. However, based on previous studies (Reference 81), wave runup
affecting the unincorporated areas near San Jose is not as significant an event for
insurance purposes as the 1-percent-annual-chance tidal elevation.

Analysis for streams studied by approximately methods was based on historic
information, an existing report (Reference 210), and field observations.

Existing levees along Uvas Creek and Llagas Creek were not analyzed for levee
stability. However, a failure of the Uvas Creek levee could result in shallow
overflow, especially between Miller Avenue and Thomas Road north of Uvas
Creek.

The NRCS, formerly the SCS, report summarizes the results of a restudy of Upper
Penitencia Creek and the overland flooding associated with the overtopping
of the channel banks. Based on this report, the 1-percent and 0.2-percent-
annual-chance recurrence-interval flood elevations and flood boundary
delineations have been revised.

The USACE report summarizes the results of a tidal-stage-frequency restudy of
San Francisco Bay. The tidal data, as well as other tidal parameters presented in
the report, reflect only “still” water conditions. The report does not consider the
effects of wave height or runup on the 1-percent-annual-chance water-surface
elevations. Based on this report, the 1-percent-annual-chance water-surface
elevations for San Francisco Bay in the unincorporated areas of Santa Clara
County have increased from 9.85 to 10.85 and 11.85 NAVD.
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At some locations along San Francisco Bay, the tide-gage data supplied by the
National Ocean Survey were an estimate of the high-water elevation associated
with a particular storm event. Therefore, some of the computed BFEs were lower
than what would be expected during the 1-percent-annual-chance flood event.
The USACE, using gage-elevation values with a high degree of confidence and
engineering judgment, published its “adopted” 1-percent-annual-chance stillwater
elevations. This created a smooth transition of the 1-percent-annual-chance flood
elevations throughout San Francisco Bay.

Alamitos Creek, East Little Llagas Creek, Madrone Channel, Middle
Avenue Overflow Area, San Tomas Aquino Creek, Tennant Creek,
Uvas Creek, Uvas Creek - East Overbank Above Highway 101, Uvas
Creek - South Spill, Watsonville Road Overflow Area, West Branch
Llagas Creek, West Branch Llagas Creek - Lower Split, West Branch
Llagas Creek - Middle Split, West Branch Llagas Creek - Upper Split, and
West Little Llagas Creek

As part of this restudy the following flooding sources were studied:

Alamitos Creek, from the percolation pond to approximately 800 feet
upstream of the Almaden Expressway; Watsonville Road Overflow Area,
from its convergence with Llagas Creek to its divergence from West
Little Llagas Creek; East Little Llagas Creek, from its confluence with
Llagas Creek to the, confluence of Madrone Channel and West Little
Llagas Creek; Madrone Channel, from its confluence with East Little
Llagas Creek to approximately 1.02 miles upstream of East Main Avenue;
Middle Avenue Overflow Area, from its convergence with Llagas Creek
to its divergence from West Little Llagas Creek; San Tomas Aquino
Creek, from just upstream of Old Mountain View Aviso Road to just
upstream of Monroe Avenue in the City of Santa Clara; Tennant Creek,
from its confluence with East Little Llagas Creek to approximately 0.27
mile upstream of Fountain Oaks Drive; Uvas Creek, from the railroad to
approximately Thomas Road; Uvas Creek - East Overbank above
Highway 101, from Highway 101 to approximately 2,600 feet upstream;
Uvas Creek - South Spill, from Bloomfield Avenue to approximately
3,450 feet upstream; West Branch Llagas Creek, from the NRCS, formerly
the SCS, PI-566 interceptor project at Day Road to approximately 2,500
feet upstream of Coolidge Avenue; West Branch Llagas Creek - Lower
Split, from the NRCS, formerly the SCS, PLS66 to approximately 650 feet
upstream of Golden Gate Avenue; West Branch Llagas Creek - Middle
Split, from approximately 2,200 feet downstream of Highland Avenue to
Highland Avenue; West Branch Llagas Creek - Upper Split, from
Highland Avenue to approximately 1,050 feet upstream of Coolidge
Avenue; and West Little Llagas Creek, from its confluence with East Little
Llagas Creek to approximately 0.35 mile upstream of Llagas Road.
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Cross-section data were obtained from field surveys and digitized photo
contact prints (Reference 184). Between cross sections, the 1-percent-
annual-chance floodplain boundaries for East and West Little Llagas and
Tennant Creeks, Madrone Channel, and Middle Avenue and Watsonville
Road Overflow Areas were interpolated using topographic mapping at a
scale of 17:200° (Reference 185); for San Tomas Aquino Creek, using
topographic mapping at a scale of 17:6,000’, with a contour interval of 1
foot (Reference 191); for Uvas Creek (downstream of Thomas Road),
Uvas Creek - East Overbank above Highway 101, Uvas Creek - South
Spill, West Branch Llagas Creek, West Branch Llagas Creek-Lower Split,
West Branch Llagas Creek-Middle Split, and West Branch Llagas Creek-
Upper Split, using USGS topographic maps (Reference 196); and for Uvas
Creek (upstream of Hecker Pass Highway), using topographic mapping at
a scale of 17:100°, with a contour interval of 2 feet (Reference 198). The
topography for Alamitos and San Tomas Aquino Creeks was not included
as part of the base trap but was extrapolated from the cross-section data.
For Uvas Creek (downstream of Thomas Road), Uvas Creek - East
Overbank above Highway 101, Uvas Creek - South Spill, West Branch
Llagas Creek - Lower Split, West Branch Llagas Creek - Middle Split, and
West Branch Llagas Creek - Upper Split, base maps were the 1”:500’
scale County of Santa Clara cadastral maps. Topographic data were not
provided on the cadastral maps. Dimensions of hydraulic structures were
determined by field survey.

Channel roughness factors (Manning’s “n”) were based on field
investigation and comparison of field notes to the Chow and Barnes
references (References 147-153, 181, 184-186, 191, and 196-198).
Manning’s “n” values for flooded urban areas were determined using an
abstract paper entitled “A Method for Adjusting Values of Manning’s
Roughness Coefficient for Flooded Urban Areas” by H.R. Hejl, Jr.
Specific flooding sources and roughness factors are listed below.

The levees along Alamitos, San Tomas Aquino, and Uvas Creeks from the
railroad to approximately 1,500 feet downstream of Thomas Road did
not meet the levee requirements set forth by FEMA to allow the levees
to be certified as providing protection from the 1-percent-annual-chance
flood. Therefore, a levee-failure analysis was performed and the
overbanks flooded.

Spill areas that were assigned BFEs were analyzed using the USACE
HEC-2 computer program. The remaining spills (Zone AQO) were traced
using normal-depth calculations.

The floodways along East Little Llagas, Tennant, Uvas, and West Branch
Llagas Creeks and West Branch Llagas Creek - Lower Split were
determined using the USACE HEC-2 computer program (Reference 37)
and the equal-conveyance-reduction method. The floodway widths were
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based on limiting the rise in water-surface elevations to 1 foot due to
encroachment. The floodway on Uvas Creek determined under this
restudy extends from Hecker Pass Highway to just downstream of Uvas
Reservoir. The West Branch Llagas Creek floodway was based on full
discharge in the creek except in the area of the Lower Split where a split
floodway was determined.

During the base flood, flows from Alamitos Creek, Madrone Channel,
Middle Avenue Overflow Area, San Tomas Aquino Creek, Uvas Creek -
East Overbank above Highway 101, Uvas Creek - South Spill, Watsonville
Road Overflow Area, West Branch Llagas Creek - Lower Split, West
Branch Llagas Creek - Middle Split, West Branch Llagas Creek - Upper
Split, and West Little Llagas Creek will leave the main flow path. It was
determined that if the flows are confined to the main flow path, the
computed rise in water-surface elevation due to the increase in discharge
would exceed 1 foot. Therefore, floodways were not calculated along
these flooding sources.

Calabazas Creek

As part of this restudy, Calabazas Creek was studied from the northern
corporate limit at Prospect Avenue to Wardell Road, and Prospect Creek
was studied from the confluence with Calabazas Creek to Prospect
Avenue. Only a portion of Calabazas Creek is located in Santa Clara
County. Prospect Creek is located entirely in the City of Saratoga.

In addition, an approximate total length of 1.5 miles of shallow flooding
due to overtopping of Calabazas Creek was analyzed.

Subsequent to the original study, additional flood-protection measures
have been constructed, including the following:

e Channel excavation and relocation between Saratoga-Sunny vale
Road and the railroad.

e The channel immediately upstream of the railroad has been
relocated for a length of approximately 100 feet.

Rock riprap slope protection has been installed over approximately 100
feet of channel starting approximately 100 feet upstream of the railroad.

Water-surface elevations were computed through the use of the USACE
HEC-2 computer program (Reference 188). The following data and
parameters were used:

1. Channel and overbank cross sections were determined from all
surveyed cross sections and topographic mapping provided by the
SCVWD (References 142-146).
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2. The Manning’s “n” roughness values were established based on field
observations and USACE and USGS guidelines (References 147-148).

3. The HEC-2 special culvert and bridge routines were used to analyze the
channel road crossings. In accordance with USACE guidelines,
contraction and expansion coefficients of 0.1 and 0.3 were used for open-
channel sections. Contraction coefficients at culverts and bridges ranged
from 0.3 to 0.5, depending on configuration. An expansion coefficient of
0.5 was used at bridges. HEC-2 special bridge and culvert routines were
used to model the existing road crossings. All culverts and bridges were
analyzed based on the as-built plans or surveyed dimensions, and were
assumed to be unobstructed (References 148-153 and 181).

4. The downstream starting water-surface elevation for Calabazas Creek
was started approximately 800 feet downstream of the limit of study
using the water-surface elevation from the SCVWD HEC-2 model
(Reference 144).

5. Supercritical flow conditions can occur in some channel reaches. In
accordance with FEMA guidelines, subcritical analyses were conducted to
determine BFEs for all stream reaches.

6. Split-flow routines were used to determine discharges for overbank-flow
paths that are hydraulically separated from the main channel. Split flows
were based on a weir coefficient of 2.6.

A separate HEC-2 analysis was performed to determine the depth of the 1-
percent-annual-chance flood in the overbank areas, and the calculated
depths were less than 1 foot. Therefore, the areas were designated Zone X
(shaded) on the FIRM.

7. A multiple-discharge HEC-2 analysis was conducted to determine the
discharge in the 48-inch diameter bypass culvert that conveys a portion of
the Prospect Creek discharge directly to Calabazas Creek from upstream
of Arroyo de Arguello.

8. Floodways were determined by HEC-2 modeling methods limiting the
rise in water-surface elevation to a maximum of 1 foot. Equal reduction on
each side of the channel was used where possible. A floodway has not
been defined for Calabazas Creek from immediately upstream of the
railroad to Saratoga-Sunnyvale Road because the full 1-percent-annual-
chance flood discharge cannot be contained to pass through the culvert under
the railroad and in the channel without causing a water-surface rise of
greater than 1 foot.

9. Because the calculation indicated that the peak discharge in Calabazas
Creek would result in overtopping of the railroad, the FEMA levee policy
has been applied to the railroad embankment. For the maximum
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upstream water-surface elevation and split flow, the embankment
was assumed to be in place. For the worst-case downstream
floodplain, the embankment was assumed not to exist.

10. The levee policy was also applied to a masonry wall located in the
overflow area downstream of the railroad tracks between Calabazas Creek
and Saratoga-Sunnyvale Road. To determine the downstream floodplain,
the wall was assumed not to exist. To determine the overflow east of
Saratoga-Sunnyvale Road, the wall was assumed to be in place.

11. The downstream limits of the study for the overflow areas were:

e Where the overflow returns to the Calabazas Creek channel
downstream of Prospect Road. It should be noted that the channel
downstream of Prospect Road was not part of this restudy.

e The Route 85 Freeway. At these points, the overflow will enter the
depressed freeway section.

The floodplain and floodway boundaries, as determined by the hydrologic
and hydraulic analyses, were delineated on horizontal-scale Santa Clara
County base mapping at a scale of 17:500” (Reference 197).

Where the calculated average depth was greater than 1 foot, BFES were
determined. Floodplain boundaries were defined based on the hydraulic
model, as determined by subcritical flow analyses. In channel reaches
where supercritical flow conditions could occur, the BFEs were based on
critical depth.

Where average depth of flow in the split-overflow areas was less than 1
foot, the floodplain area was designated Zone X (shaded).

Floodways were determined using the HEC-2 computer program and the
equal-conveyance reduction method. The floodway widths were based on
limiting the rise in water-surface or energy gradeline elevations to 1 foot
due to encroachment. The floodway analyses were based on containing all
split-flow discharges.

Floodways were not determined for the area on Calabazas Creek from
immediately upstream of the railroad to Saratoga-Sunnyvale Road
because the entire overflow could not be contained without causing a
water-surface rise of more than 1 foot.

Lions, Llagas, and North and South Morey Creeks, West Branch Llagas
Creek (downstream of Day Road), Llagas Overbank (Old Miller Slough),
and Miller Slough
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The base flood is contained within the identified channel banks along
Llagas Creek, from approximately 950 feet downstream of Pacheco Pass
Highway to approximately 80 feet upstream of Pacheco Pass Highway;
West Branch Llagas Creek, from its confluence with Miller Slough to
just downstream of Leavesley Road, from the railroad to Church Street,
and from approximately 950 feet upstream to approximately 1,650 feet
upstream of Farrell Avenue; the entire reaches of North and South
Morey Creeks; and Miller Slough, from its confluence with West Branch
Llagas Creek to its upstream limit.

Because the base flood is contained within the identified channel banks, the
regulatory floodway has been removed along West Branch Llagas Creek,
from approximately 950 feet upstream of Farrell Avenue to
approximately 1,000 feet downstream of Day Road, and along the entire
reaches of Lions and North and South Morey Creeks.

The SFHA and regulatory floodway have been removed along Llagas
Overbank from approximately 2,100 feet downstream of Pacheco Pass
Highway to Pacheco Pass Highway. The SFHAs have been removed
along the entire reaches of North and South Morey Creeks, the
channelized reach of West Branch Llagas Creek, and Lions Creek within
the City of Gilroy corporate limits.

Because the base flood is contained within the identified channel
banks, Flood Profile Panels have been removed for Lions and North
and South Morey Creeks and Miller Slough. Additionally, Cross
Sections A through D along Lions Creek, A through F along North
Morey Creek, A and B along South Morey Creek, and A through H
along West Branch Llagas Creek (downstream of Day Road) have been
deleted from the Floodway Data Table.

Pajaro River

An analysis of the hydraulic characteristics of flood hazards from the
source studied was carried out to provide estimated flood elevations of the
selected recurrence intervals.

Cross-section data for the backwater analysis were obtained from field
surveys and supplemented with existing plans and topographic maps
(Reference 201). Bridges, culverts, and other backwater causing
obstructions were surveyed to obtain elevation data and structural
information.

Channel and overbank roughness factors (Manning’s “n”) used in the

hydraulic computations were based on engineering judgment and field
observations of the stream and overbank.
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Water-surface elevations of floods for the 1-percent-annual-chance peak
discharge were computed using the USACE HEC-2 computer program
(Reference 202). Hand calculations were performed when the computer
modeling was not applicable.

The starting water-surface elevation for the Pajaro River was based on
USACE Floodplain Information studies (References 199-200).

Uvas Creek

Revisions were made to reflect the results of a study of Uvas Creek
conducted by the SCVWD and issued by FEMA as a LOMR, dated
April 18, 1991. The LOMR applied to the portion of Uvas Creek from
approximately 2,000 feet downstream of Thomas Road to Santa Teresa
Boulevard. Revisions were made to show the effects of the following:

e The construction of a new Thomas Road bridge; and

e The elevation of the intersection of Miller Avenue and Uvas
Park Drive.

The hydraulic analyses were conducted using the USACE HEC-2
computer program (Reference 101). Water-surface elevations were
determined using the HEC-2 computer program and BFEs were
developed.

A floodway was developed for this portion of Uvas Creek.

As a result of the flood-control project, the BFEs have increased along
Uvas Creek from approximately 1,800 feet downstream to
approximately 2,550 feet upstream of Thomas Road. From
approximately 300 feet downstream to approximately 2,550 feet upstream
of Thomas Road, the 1-percent-annual-chance flood is contained by the
levee system along the left bank of Uvas Creek and the right channel bank.
However, from approximately 1,800 feet downstream to approximately
300 feet downstream of Thomas Road, the 1-percent-annual-chance
flood is not contained within the channel.

Roughness factors (Manning’s “n”) used in the hydraulic computations were
chosen by engineering judgment and were based on field observations of the
streams and floodplain areas. Roughness factors for all streams studied by
detailed methods are shown in Table 8, “Manning’s “n” Values”.

New Hydraulic Analyses Included in This Revision

For the January 2012 study in Santa Clara County, field survey data for Upper
Penitencia Creek Reach 2 and Reach 2 Overflow were collected by Harned
Surveying and Engineering, Inc. in November 2010 and included structure
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geometric data and surveyed contraction and expansion cross sections and cross
sections at every 1,000 feet. This data was supplemented with 1-foot contour data
provided Santa Clara County for all study reaches. Topographic data provided by
Santa Clara County was derived from aerial photogrammetric surveys performed
in 2006. All invert elevations, culvert diameters, and bridge geometries for Upper
Penitencia Creek Reach 2 and Reach 2 Overflow were measured in the field by
Harned Surveying and Engineering, Inc.

Roughness factors (Manning’s “n” values) for all flooding sources were chosen
by engineering judgment and were based on inspection of the aerial photography.

Manning’s “n” roughness values for all reaches in are provided below in Table 8.

The downstream boundary condition for all reaches in the January 2012 study was
based on the known water-surface elevation. The slope was measured as the bed
slope between the two downstream cross sections.

For the streams studied by detailed methods, water-surface profiles for each reach
were computed in HEC-RAS version 4.1 (Reference 216) for the 10-percent-, 2-
percent-, 1-percent-, and 0.2-percent-annual-chance flood events.

The HEC-RAS hydraulic models were executed under the assumption of
subcritical flow to produce the most conservative water-surface elevations.
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Table 8 — Manning’s “n” Values

Stream Name
Adobe Creek
Alamitos Creek
Arroyo Calero
Berryessa Creek
Calabazas Creek
Calera Creek
Canoas Creek
Coyote Creek
East Little Llagas Creek
Fisher Creek
Fisher Creek Overbank
Guadalupe River
Hale Creek
Lions Creek
Llagas Creek
Llagas Overbank
Los Gatos Creek
Madrone Channel
Middle Avenue Overflow Area
Miguelita Creek
Miller Slough
North Morey Creek
Pajaro River
Permanente Creek
Permanente Diversion

Roughness Values

Channel
0.015-0.050
0.022 - 0.050

0.050
0.015-10.035
0.015-10.050
0.025 - 0.060
0.017 - 0.050
0.025 - 0.057
0.020 - 0.035
0.027 - 0.040

0.030
0.028 - 0.050
0.015-10.045

0.025
0.025 -0.050
0.025 -0.040

0.045
0.014 - 0.035

0.045

0.030
0.025-0.050
0.020 - 0.030

0.080
0.015-0.070
0.015-0.030
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Overbank
0.035-0.070
0.020 - 0.210

0.050
0.025 -0.050
0.040 - 0.050
0.025 -0.035

0.030
0.030-0.114

0.045
0.035-10.045

0.030
0.020 -0.100
0.050 - 0.060
0.030 -0.080
0.025 -0.050
0.025 -0.050

0.045
0.020- 0.040

0.045

0.030
0.025-10.070
0.022 - 0.035
0.040 - 0.050
0.030-0.080
0.020 - 0.030



Ross Creek

Table 8 — Manning’s “n” Values, continued

Stream Name

San Tomas Aquino Creek

San Tomas Aquino Creek — Reach 2

Sierra Creek

Silver Creek

South Babb

Creek

South Morey Creek
Stevens Creek
Sunnyvale East Channel
Sunnyvale West Channel
Tennant Creek
Thompson Creek

Upper Penitencia Creek

Upper Penitencia Creek — Reach 2
Upper Penitencia Creek — Reach 2

Overflow

Upper Silver Creek

Uvas Creek

Uvas Creek — East Overbank

Above Highway 101

Uvas Creek

Watsonville Road Overflow Area

— South Spill

West Branch Llagas Creek

West Branch Llagas Creek —

East Split

West Branch Llagas Creek —

Lower Split

West Branch Llagas Creek —

Middle Split

West Branch Llagas Creek —

Upper Split

West Little

Llagas Creek

Roughness Values

Channel
0.018 - 0.030
0.015-0.040
0.025 - 0.045
0.015-0.030
0.015-0.035
0.015-0.050
0.020 - 0.030
0.015-0.050
0.020 - 0.028

0.027
0.035
0.020 - 0.050
0.017 - 0.040
0.035-0.045
0.045

0.016 - 0.065
0.016 - 0.065

0.045

0.020
0.040
0.016 - 0.100

0.024 - 0.035

0.024 - 0.035

0.035

0.035

0.030 - 0.050
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Overbank
0.030
0.040

0.06-0.09
0.035-10.045
0.020 - 0.040
0.020 - 0.050
0.022 - 0.065
0.035-0.065
0.03
0.035
0.040 - 0.080
0.020 - 0.040
0.020 - 0.040
0.055-0.1
0.055-0.1

0.025 - 0.040
0.025-0.070

0.045

0.045-0.120
0.040
0.020 - 0.055

0.050 — 0.045

0.045

0.045

0.045

0.040 -0.186



The hydraulic analysis for this revision was based on unobstructed flow. The
flood elevations shown on the profiles are thus considered valid only if hydraulic
structures remain unobstructed, operate properly, and do not fail.

Locations of selected cross sections used in the hydraulic analyses are shown
on the Flood Profiles (Exhibit 1). For stream segments for which a floodway is
computed (Section 4.2), selected cross section locations are also shown on the
Flood Boundary and Floodway Map (published separately).

All elevations are referenced to the North American Vertical Datum of 1988
(NAVDS88). Elevation reference marks (ERMs) used in this study, and their
descriptions, are shown on the FIRM. ERMs shown on the FIRM represent those
used during the preparation of this and previous FIS reports. The elevations
associated with each ERM were obtained and/or developed during FIS production
to establish vertical control for determination of flood elevations and floodplain
boundaries shown on the FIRM. Users should be aware that these ERM elevations
might have changed since the publication of this FIS. To obtain up-to-date
elevation information on National Geodetic Survey (NGS) ERMs shown on this
map, please contact the NGS at:

NGS Information Services
NOAA, N/NGS12
SSMC-3, #9202
1315 East-West Highway
Silver Spring, Maryland 20910-3282
(301) 713-3242

WwWw.ngs.noaa.gov

Map users should seek verification of non-NGS ERM monument elevations when
using these elevations for construction or floodplain management purposes.

Qualifying bench marks within a given jurisdiction that are cataloged by the
National Geodetic Survey (NGS) and entered into the National Spatial Reference
System (NSRS) as First or Second Order Vertical and have a vertical stability
classification of A, B, or C are shown and labeled on the FIRM with their
6-character NSRS Permanent Identifier.

Bench marks cataloged by the NGS and entered into the NSRS vary widely in
vertical stability classification. NSRS vertical stability classifications are as
follows:
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e Stability A: Monuments of the most reliable nature, expected to hold
position/elevation well (e.g., mounted in bedrock)

e Stability B: Monuments which generally hold their position/elevation well
(e.g., concrete bridge abutment)

e Stability C: Monuments which may be affected by surface ground
movements (e.g., concrete monument below frost line)

e Stability D: Mark of questionable or unknown vertical stability (e.g.,
concrete monument above frost line, or steel witness post)

In addition to NSRS bench marks, the FIRM may also show vertical control
monuments established by a local jurisdiction; these monuments will be shown on
the FIRM with the appropriate designations. Local monuments will only be
placed on the FIRM if the community has requested that they be included, and if
the monuments meet the aforementioned NSRS inclusion criteria.

To obtain current elevation, description, and/or location information for bench
marks shown on the FIRM for this jurisdiction, please contact the Information
Services Branch of the NGS at (301) 713-3242, or visit its Web site at
WWW.NQS.N0aa.gov.

It is important to note that temporary vertical monuments are often established
during the preparation of a flood hazard analysis for the purpose of establishing
local vertical control. Although these monuments are not shown on the FIRM,
they may be found in the Technical Support Data Notebook associated with this
FIS and FIRM. Interested individuals may contact FEMA to access this data.

Levee Hazard Analysis

Some flood hazard information presented in prior FIRMs and in prior FIS reports
for Santa Clara County and its incorporated communities was based on flood
protection provided by levees. Based on the information available and the
mapping standards of the NFIP at the time that the prior FISs and FIRMs were
prepared, FEMA accredited the levees as providing protection from the 1-percent-
annual-chance flood. For FEMA to continue to accredit the identified levees as
providing protection from the base flood, the levees must meet the criteria of 44
CFR 65.10, titled “Mapping of Areas Protected by Levee Systems.”

On August 22, 2005, FEMA issued Procedure Memorandum No. 34 - Interim
Guidance for Studies Including Levees. The purpose of the memorandum was to
help clarify the responsibility of community officials or other parties seeking
recognition of a levee by providing information identified during a study/mapping
project. Often, documentation regarding levee design, accreditation, and the
impacts on flood hazard mapping is outdated or missing altogether. To remedy
this, Procedure Memorandum No. 34 provides interim guidance on procedures to
minimize delays in near-term studies/mapping projects, to help our mapping
partners properly assess how to handle levee mapping issues.
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While 44 CFR 65.10 documentation is being compiled, the release of more up-to-
date FIRM panels for other parts of a community or county may be delayed. To
minimize the impact of the levee recognition and certification process, FEMA
issued Procedure Memorandum No. 43 - Guidelines for Identifying Provisionally
Accredited Levees (PALs) on March 16, 2007. These guidelines will allow
issuance of preliminary and effective versions of FIRMs while the levee owners
or communities are compiling the full documentation required to show
compliance with 44 CFR 65.10. The guidelines also explain that preliminary
FIRMs can be issued while providing the communities and levee owners with a
specified timeframe to correct any maintenance deficiencies associated with a
levee and to show compliance with 44 CFR 65.10.

FEMA contacted the communities within Santa Clara County to obtain data
required under 44 CFR 65.10 to continue to show the levees as providing
protection from the 1-percent-annual-chance flood.

FEMA understood that it might take time to acquire and/or assemble the
documentation necessary to fully comply with 44 CFR 65.10. Therefore, FEMA
put forth a process to provide the communities with additional time to submit all
the necessary documentation. For a community to avail itself of the additional
time, it had to sign an agreement with FEMA.. Levees for which such agreements
were signed are shown on the final effective FIRM as providing protection from
the 1-percent-annual-chance flood and labeled as a PALs. Communities have 2
years from the date of FEMA’s initial coordination to submit to FEMA final
accreditation data for all PALs. Following receipt of final accreditation data,
FEMA will revise the FIS and FIRM as warranted.

FEMA coordinated with the USACE, the local communities, and other
organizations to compile a list of levees that exist within Santa Clara County.
Table 9, “List of Structures Requiring Flood Hazard Revisions” lists all levees
shown on the FIRM, to include PALs, for which corresponding flood hazard
revisions were made.

Approximate analyses of “behind levee” flooding were conducted for all the
levees in Table 9 to indicate the extent of the “behind levee” floodplains. The
methodology used in these analyses is discussed below.

The approximate levee analysis was conducted using information from existing
hydraulic models, where applicable, and USGS topographic maps.

Approximate levee analysis for the City of Mountain View was also conducted
using information from 2007 LIDAR Contour data.

The extent of the 1-percent-annual-chance flood in the event of levee failure was
determined. Normal-depth calculations were used to estimate the BFE if detailed
topographic or representative cross section information was available. The
remaining BFEs were estimated from effective FIRM maps. The 1-percent-
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annual-chance floodplain boundary was traced along the contour line representing
the estimated BFE. Topographic features such as highways, railroads, and high
ground were used to refine approximate floodplain boundary limits. The 1-pecent-
annual-chance peak flow and floodplain widths and depth (assumed at 1 foot)
were used to ensure the floodplain boundary was not overly conservative.
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Table 9 — List of Structures Requiring Flood Hazard Revisions

) Levee Inventory ID USACE
Community Flood Source .
(Lat./Long. Coordinates. ; FIRM panel)  Levee
. P110
City of Campbell .
i San Tomas Aquino Creek (-121.99, 37.272; -121.977, 37.277 No
City of San Jose
06085C0238H)
. P111
City of Campbell .
. San Tomas Aquino Creek (-121.991, 37.272; -121.978, 37.276 No
City of San Jose
06085C0238H)
P32
Town of Los Gatos Los Gatos Creek (-121.961, 37.257; -121.964, 37.252 No
06085C0239H)
P152
City of Milpitas Berryessa Creek (-121.886, 37.411; -121.884, 37.41 No
06085C0067H)
_ _ P136
S‘ite%v"f Mountain Permanente Creek (-122.085, 37.433: -122.086, 37.423 No
06085C0037H)
_ _ P137
S‘ig,v"f Mountain Permanente Creek (-122.087, 37.421; -122.087, 37.417 No
06085C0037H)
_ _ P139
\C/'itg\’NOf Mountain Permanente Creek (-122.086, 37.435; -122.087, 37.425 No
06085C0037H)
_ _ P102
S/Iig/v()f Mountain South San Francisco Bay (-122.085, 37.435; -122.068, 37.435 No
06085C0037H)
_ _ P126
City of Mountain South San Francisco Bay (-122.098, 37.436; -122.086, 37.435 No

View
06085C0036H / 06085C0037H)

134



Table 9 — List of Structures Requiring Flood Hazard Revisions, continued

Community

City of Sunnyvale

City of Sunnyvale

Levee Inventory ID USACE
Flood Source .
(Lat./Long. Coordinates. ; FIRM panel)  Levee
P164
Sunnyvale West Channel (-122.026, 37.407; -122.02, 37.412 No
06085C0045H)
P166
Sunnyvale West Channel (-122.026, 37.407; -122.021, 37.411 No
06085C0045H)

Several levees within Santa Clara County and its incorporated communities meet
the criteria of 44 CFR 65.10, titled “Mapping of Areas Protected by Levee
Systems.” Table 10, “List of Certified and Accredited Levees” lists all levees
shown on the FIRM that meet the requirements of 44 CFR 65.10 and have been
determined to provide protection from the 1-percent-annual-chance flood.

Community

City of Gilroy

City of Gilroy

City of Milpitas

City of Milpitas

City of Milpitas

Table 10 — List of Certified and Accredited Levees

Levee Inventory ID USACE
(Lat./Long. Coordinates. ; FIRM panel)  Levee
PO
(-121.601, 37.007; -121.567, 36.988
Uvas Creek Yes
06085C0638H / 06085C0639H /
06085C0752H)
P101
West Branch Llagas Creek (-121.559, 37.009; -121.541, 37.006 No
06085C0643H)
P146
Berryessa Creek (-121.914, 37.446; -121.909, 37.442 No
06085C0058H)
P148
Berryessa Creek (-121.901, 37.438; -121.893, 37.434 No
06085C0059H / 06085C0067H)
P158
Berryessa Creek (-121.909, 37.442; -121.907, 37.44 No
06085C0058H)

Flood Source
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City of Milpitas

City of Milpitas
City of Mountain
View

City of Mountain

View

City of Palo Alto

City of Palo Alto

City of San Jose

City of San Jose

City of San Jose
City of Santa Clara

City of San Jose

Table 10 — List of Certified and Accredited Levees, continued

Coyote Creek

Lower Penitencia Creek

Stevens Creek

Stevens Creek

Matadero Creek

Matadero Creek

Coyote Creek

Coyote Creek

Guadalupe River

Guadalupe River

P79
(-121.925, 37.453; -121.915, 37.396
06085C0058H / 06085C0066H /
06085C0068H)
P52
(-121.921, 37.454; -121.914, 37.446
06085C0058H)
P141
(-122.068, 37.435; -122.069, 37.408
06085C0037H)
P143
(-122.068, 37.422; -122.069, 37.408
06085C0037H)
P132
(-122.133, 37.424; -122.12, 37.436
06085C0017H / 06085C0036H)
P134
(-122.133, 37.424; -122.122 37.435
06085C0017H / 06085C0036H)
P145
(-121.927, 37.448; -121.924, 37.446
06085C0058H)
P24
(-121.924, 37.447; -121.915, 37.396
6085C0058H / 06085C0066H /
06085C0068H)
P177
(-121.941, 37.396; -121.933, 37.374
06085C0064H / 06085C0068H /
06085C0231H)
P181
(-121.967, 37.419; -121.932, 37.374
06085C0064H / 06085C0065H /
06085C0068H / 06085C0231H)
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Community

City of San Jose

City of San Jose

City of Santa Clara

City of Santa Clara

City of Santa Clara

City of Santa Clara

City of Santa Clara

Table 10 — List of Certified and Accredited Levees, continued

Flood Source

Thompson Creek

Thompson Creek

Calabazas Creek

Calabazas Creek

San Tomas Aquino Creek

San Tomas Aquino Creek

Guadalupe River

Levee Inventory ID

(Lat./Long. Coordinates. ; FIRM panel)

P57
(-121.808, 37.324; -121.795, 37.314
06085C0258H)
P58
(-121.808, 37.324; -121.797, 37.316
06085C0258H)
P168
(-121.986, 37.413; -121.987, 37.389
06085C0063H / 06085C0065H)
P170
(-121.987, 37.407; -121.987, 37.389
06085C0063H / 06085C0065H)
P172
(-121.98, 37.416; -121.968, 37.384
06085C0063H / 06085C0064H /
06085C0065H)
P174
(-121.981, 37.416; -121.969, 37.384
06085C0063H / 06085C0064H /
06085C0065H)
P176
(-121.968, 37.418; -121.941, 37.395
06085C0064H / 06085C0065H)
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4.0

3.3 Vertical Datum

All FISs and FIRMs are referenced to a specific vertical datum. The vertical
datum provides a starting point against which flood, ground, and structure
elevations can be referenced and compared. Until recently, the standard vertical
datum in use for newly created or revised FISs and FIRMs was the National
Geodetic Vertical Datum of 1929 (NGVD29). With the finalization of the North
American Vertical Datum of 1988 (NAVD88), many FIS reports and FIRMs are
being prepared using NAVD88 as the referenced vertical datum.

All flood elevations shown in this FIS report and on the FIRM are referenced to
NAVDS88. Structure and ground elevations in the community must, therefore, be
referenced to NAVDS8. It is important to note that adjacent communities may be
referenced to NGVD29. This may result in differences in BFEs across the
corporate limits between the communities.

The conversion factor from NGVD29 to NAVDS88 was 2.85 for all streams in
Santa Clara County.

As noted above, the elevations shown in the FIS report and on the FIRM for Santa
Clara County are referenced to NAVD88. Ground, structure, and flood elevations
may be compared and/or referenced to NGVD29 by applying a standard
conversion factor.

The BFEs shown on the FIRM represent whole-foot rounded values. For example,
a BFE of 102.4 will appear as 102 on the FIRM and 102.6 will appear as 103.
Therefore, users that wish to convert the elevations in this FIS to NGVD29 should
apply the stated conversion factor(s) to elevations shown on the Flood Profiles
and supporting data tables in the FIS report.

For more information on NAVDS88, see Converting the National Flood Insurance
Program to the North American Vertical Datum of 1988, FEMA Publication FIA-
20/June 1992, or contact the Spatial Reference System Division, National
Geodetic Survey, NOAA, Silver Spring Metro Center, 1315 East-West Highway,
Silver Spring, Maryland 20910 (Internet address http://www.ngs.noaa.gov).

FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages State and local governments to adopt sound floodplain
management programs. To assist in this endeavor, each FIS provides 1-percent-annual-
chance floodplain data, which may include a combination of the following: 10-percent, 2-
percent, 1-percent, and 0.2-percent-annual-chance flood elevations; delineations of the 1-
percent and 0.2-percent-annual-chance floodplains; and 1-percent-annual-chance
floodway. This information is presented on the FIRM and in many components of the
FIS, including Flood Profiles, Floodway Data tables, and Summary of Stillwater
Elevation tables. Users should reference the data presented in the FIS as well as
additional information that may be available at the local community map repository
before making flood elevation and/or floodplain boundary determinations.
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4.1

Floodplain Boundaries

To provide a national standard without regional discrimination, the 1-percent-
annual-chance flood has been adopted by FEMA as the base flood for floodplain
management purposes. The 0.2-percent-annual-chance flood is employed to
indicate additional areas of flood risk in the community. For the stream studied in
detail, the 1-percent and 0.2-percent-annual-chance floodplains have been
delineated using the flood elevations determined at each cross section. Between
cross sections, the boundaries were interpolated using topographic maps at a scale
and a contour interval as shown on Table 11, “Topographic Map Information.”

The 1-percent and 0.2-percent-annual-chance floodplain boundaries are shown on
the FIRM (published separately). On this map, the 1-percent-annual-chance
floodplain boundary corresponds to the SFHA (Zones A and AE), and the 0.2-
percent-annual-chance floodplain boundary corresponds to the boundary of areas
of moderate flood hazards. In cases where the 1-percent and 0.2-percent-annual-
chance floodplain boundaries are close together, only the 1-percent-annual-chance
floodplain boundary has been shown. Small areas within the floodplain
boundaries may lie above the flood elevations but cannot be shown due to
limitations of the map scale and/or lack of detailed topographic data.

For the streams studied by approximate methods, only the 1-percent-annual-
chance floodplain boundary is shown on the FIRM (published separately).

Flood boundaries for creeks studied by approximate methods were established
according to the professional judgment of engineers familiar with the region
taking into account flood elevations estimated from available data, existing
hydrologic and hydraulic analyses, correlations with similar streams, and field
observations.

Small areas within the flood boundaries may lie above the flood elevations and,
therefore, not be subject to flooding; owing to limitations of the map scale, such
areas are not shown.

For the January 2012 study in Santa Clara County, new flood zones were
developed and mapped for the detailed study reaches described in Section 2.1.
Flood zones for these studies were delineated using the 1-foot contour data
obtained from Santa Clara County. Baker’s RiverSystems was used to post-
process the model data from HEC-RAS and generate draft floodplain boundaries.
The draft floodplain boundaries were reviewed by an engineer and model
modifications were made where appropriate. Final floodplain boundaries were
derived from HEC-GeoRAS (References 217 and 218) and manual adjustment of
automated floodplain output using engineering judgment. Flood profiles were
created from HEC-RAS using RASPLOT software (Reference 215)
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Table 11 — Topographic Map Information

Community
City of Cupertino
City of Gilroy
City of Los Altos

Town of Los Altos Hills

Town of Los Gatos

City of Milpitas

City of Morgan Hill

City of Mountain View

City of Palo Alto

City of San Jose
City of Saratoga

City of Sunnyvale

Santa Clara County
(Unincorporated areas)

*Data not available

17:
17
17

111

17:
17:
17
17:
17:
17

111
111

17:
17:
17
17:
17:
17:

Contour
Scale Interval

:1,200° 2 foot

: 1,200 2 foot

: 600° 2 foot

:1,200°

1 600° 2 foot

: 24,000 5, 10, 20,

& 40 foot
600’ 2 foot
1,200 2 foot
600’ (original) 2 foot

: 1,200’ (original) 2 foot
500’ (restudy) *
1,200’ (original) 2 foot
200’ (restudy) *
480’ (original) 2 foot
600’ (original) 2 foot
1,200’ (original) 2 foot

: 200 (restudy) *

: 600’ (original) 2 foot
1,200’ (original) 2 foot
3,600’ (restudy) 1 foot
6,000’

600’ 2 foot
1,200’ 2 foot
24,000’ 5,20, &
40 foot
: 6,000’ *
: 12,000 *

140

Reference
47, 49
51
61-63, 163

164
165-168

68
69
77
78
*
83
185
87
86
85
*

85, 97,99
85, 97, 99
36
169
141
47
170

54, 57-58,
171-176



City of Campbell

No FIS available.

City of Cupertino

Limited areas of Cupertino are subject to sheetflow; that is, shallow overland flooding
that is generally less than 3 feet deep and characterized by unpredictable flow paths.
The water-surface elevations of flooding in these areas are essentially
independent of those along the adjacent streamway and are affected principally by
obstructions in the flooded area.

City of Gilroy

Areas subject to sheetflow flooding were delineated using surveyed and
photogrammetric elevations, field investigations by experienced engineers, and
hand calculations based on normal depths. Areas where overflow from channels, or
where runoff in excess of storm drain capacity would collect and pond, were
evaluated as part of the sheetflow flooding investigations.

City of Los Altos

For stream channels designated as “l1-percent-annual-chance flood discharge
contained in channel,” the 1-percent-annual-chance flood boundaries are based on
the existing channel alignment and right-of-way.

For those streams studied by approximate methods, boundaries were determined
using a Santa Clara County plat map at a scale of 1”:6,000” (Reference 177).

Town of Los Altos Hills

For streams studied by approximate methods, the boundary of the 1-percent-
annual-chance flood was delineated by slope-conveyance procedures using field
cross sections and information on previous flooding provided by local officials
and residents.

Town of Los Gatos

Daves Creek was not found to be a source of flooding; therefore, no boundaries
were determined for its studied segment.

Areas subject to sheetflow flooding were delineated using surveyed elevations,
field investigations by experienced engineers, and hand calculations based on
normal depths. Areas where overflow from channels or runoff in excess of storm
drain capacity would collect and pond were evaluated as part of the sheetflow
flooding investigations.
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Flood boundaries for creeks, which were studied by approximate methods, were
established according to the professional judgment of engineers familiar with the
region, taking into account flood elevations estimated from available data,
existing hydrologic and hydraulic analyses, correlations with similar streams, and
field observations.

No boundaries were delineated for the segment of Smith Creek that was studied by
approximate methods, due to the existence of a culvert, which contains the 1-
percent-annual-chance floodflow.

City of Milpitas

Flood boundaries for creeks studied by approximate methods were established
according to the professional judgment of engineers familiar with the region taking into
account flood elevations estimated from available data, existing hydrologic and
hydraulic analyses, correlations with similar streams, and field observations.

City of Monte Sereno

No FIS available.

City of Morgan Hill

Approximate flood boundaries in some portions of the study were taken from
FEMA'’s Flood Hazard Boundary Map (Reference 178).

City of Mountain View

Approximate 1-percent-annual-chance floodplain boundaries in some portions of
the study area were taken directly from the FIRM for the City of Mountain
View (Reference 179).

City of Palo Alto

For stream channels designated as “l1-percent-annual-chance flood discharge
contained in channel,” the 1-percent-annual-chance flood boundaries are based on
the existing channel alignment and right-of-way.

The floodplain boundaries for areas subject to sheetflow and ponding (Zones AO
and AH) were based on surveyed and photogrammetric elevations, and were
delineated to include areas with average flood depths greater than 1 foot for the 1-
percent-annual-chance flood. The water-surface elevations of flooding in these
areas are essentially independent of those along the adjacent stream channel and
are affected principally by obstructions in the flood areas.
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City of San Jose

Shallow flooding and approximate boundaries were delineated using the
aforementioned maps.

For stream channels designated as “l1-percent-annual-chance flood discharge
contained in channel,” the 1-percent-annual-chance flood boundaries are based on the existing
channel alignment and right-of-way.

Approximate 1-percent-annual-chance floodplain boundaries in some portions of
the study area were taken directly from the Flood Hazard Boundary Map
(Reference 180).

As part of the 2012 update, new hydraulic analyses were performed on
portions of San Tomas Aquino Creek Reach 2, Upper Penitencia Creek
Reach 2, Upper Penitencia Creek Reach 2 Overflow, and on breakout
overflows from Coyote Creek.

City of Santa Clara

Between cross sections, the boundaries were developed photogrammetrically,
using aerial photos at a scale of 17:12,000° (Reference 125). In areas studied
by approximate methods, maps at a scale of 17:480" were used (Reference
129). Sheetflow flooding was delineated photogrammetrically, using aerial
photos (Reference 125).

For stream channels designated as “l1-percent-annual-chance flood discharge
contained in channel,” the 1-percent-annual-chance flood boundaries are based on the existing
channel alignment and right-of-way.

City of Saratoga

Areas subject to sheet-flow flooding were delineated using surveyed and
photogrammetric elevations, field investigations by experienced engineers, and
hand calculations based on normal depths. Areas where overflow from channels
or runoff in excess of storm drain capacity would collect and pond were
evaluated as part of the sheet-flow flooding investigations.

The floodplain and floodway boundaries along Calabazas and Prospect
Creeks, as determined by the hydrologic and hydraulic analyses, were delineated
on horizontal-scale Santa Clara County base mapping at a scale of 1”:500’
(Reference 181),

Where the calculated average depth was greater than 1 foot, BFEs were
determined. In accordance with FEMA guidelines, floodplain boundaries were
defined based on the hydraulic model, as determined by subcritical flow analyses.
In channel reaches where supercritical flow conditions could occur, the BFEs
are based on critical depth.
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4.2

Where average depth of flow in the split-overflow areas is less than 1 foot, the
floodplain area is designated Zone X (shaded). The floodplain boundaries are a
composite of the worst-case condition.

City of Sunnyvale

In general, most of the City of Sunnyvale is designated as Zone X (shaded) on
the FIRMs. Due to the limited capacity of the storm drainage system, the 1-
percent-annual-chance flood will subject significant portions of the city to
shallow sheetflow as floodwaters in excess of the storm drain capacity flow down
the streets. Sheetflow areas (Zone AO) delineated in this study are those areas
where the water would be approximately 1 to 1.5 feet deep during the 1-
percent-annual-chance flood. Greater depths would occur during the 0.2-
percent-annual-chance flood. Because all of the developed area in the City
of Sunnyvale would be subject to some shallow sheetflow during a 1-
percent-annual-chance flood, those areas not in Zone AO or other SFHAs
(Zones AE, AH, and VE), were given a shaded Zone X designation.
However, several areas experience more severe flooding conditions than does most of
the community due to the nature of the topography. These areas are all
located between SH-237 and Bayshore Freeway on both the Sunnyvale East
Channel and Sunnyvale West Channel. This flooding is a result of overflow of the
channels plus the effect of sheetflow moving across the community toward the
bay, and occurs where there are topographic lows in the land.

Santa Clara County (Unincorporated areas)

Shallow flooding and approximate boundaries were delineated using the cited
maps.

Approximate flood boundaries in some portions of the study area were taken from
the Flood Hazard Boundary Map (Reference 182).

For stream channels designated as “l1-percent-annual-chance flood discharge
contained in channel,” the 1-percent-annual-chance flood boundaries are based on
the existing channel alignment and right-of-way.

Floodways

Encroachment on floodplains, such as structures and fill, reduces flood-carrying
capacity, increases flood heights and velocities, and increases flood hazards in areas
beyond the encroachment itself. One aspect of floodplain management involves
balancing the economic gain from floodplain development against the resulting
increase in flood hazard. For purposes of the NFIP, a floodway is used as a tool to
assist local communities in this aspect of floodplain management. Under this
concept, the area of the 1-percent-annual-chance floodplain is divided into a
floodway and a floodway fringe. The floodway is the channel of a stream, plus any
adjacent floodplain areas, that must be kept free of encroachment so that the 1-
percent-annual-chance flood can be carried without substantial increases in flood
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heights. Minimum Federal standards limit such increases to 1 foot, provided that
hazardous velocities are not produced. The floodways in this study are presented to
local agencies as a minimum standard that can be adopted directly or that can be
used as a basis for additional floodway studies.

The floodways presented in this FIS were computed for certain stream segments on
the basis of equal conveyance reduction from each side of the floodplain. Floodway
widths were computed at cross sections. Between cross sections, the floodway
boundaries were interpolated. The results of the floodway computations are
tabulated for selected cross sections. The computed floodways are shown on the
revised FIRM (published separately). In cases where the floodway and 1-percent-
annual-chance floodplain boundaries are either close together or collinear, only the
floodway boundary is shown.

As shown on the FIRM (published separately), the floodway boundaries were
determined at cross sections; between cross sections, the boundaries were
interpolated. In cases where the floodway and 1-percent-annual-chance flood
boundaries are close together, only the floodway boundary has been shown.

City of Campbell

No FIS available.

City of Cupertino

Floodway limits were always calculated to be at or inside the 1-percent-annual-
chance floodplain limits. This resulted in some floodway limits being located
within the banks of the existing channels. These types of floodway limits must be
regarded as minimum criteria, as considerations of velocities of flow and the
slopes of banks could often yield a more prudent setback to allow for bank
sloughing. The FIRM (published separately), however, shows no encroachment
within the natural channel, which is in accordance with Federal Insurance
Administration guidelines.

Unlike the typical floodway cross sections shown in Figure 1, some of the
channels in Cupertino have no overbank areas that allow a continuous water
surface across the channel and the overbanks. In general, overbank areas are
lower than the bank elevations, so that once water overtops the channel banks, it
flows along its own path as sheetflow. Floodways are not applicable in sheetflow
areas; therefore, no floodway was computed. Forcing floodwaters to stay within
channel banks during the 1-percent-annual-chance flood by placing theoretical
encroachments could lead to worsening of downstream overflow and subject new
properties to flooding.

Floodways were developed only for Stevens and Permanente Creeks. The
floodway on Stevens Creek is broken at Stevens Creek Boulevard and to the
north. In this area, a floodway could not be drawn that would meet FEMA
guidelines due to weir flow on the east side of the floodplain at Stevens Creek
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Boulevard. A floodway was not developed for Calabazas Creek as the channel has
no adjoining overbank area and floodflow in excess of capacity leaves the channel
and flows independently as sheetflow.

City of Gilroy

Floodway limits were always calculated to be at or inside the 1-percent-annual-
chance floodplain limits. This resulted in some floodway limits being located
within the banks of the existing channels. These types of floodway limits must be
regarded as minimum criteria, as considerations of velocities of flow and the
slopes of banks could often yield a more prudent setback to allow for bank
sloughing.

Unlike the typical floodway cross sections shown in Figure 1, a portion of the
channels in Gilroy have no overbank areas that allow a continuous water surface
across the channel and the overbanks. In general, overbank areas are lower than
the bank elevations, so that once water overtops the channel banks, it flows along
its own path as sheetflow. The following describes the floodways in Gilroy:

Lions Creek

Upstream of the confluence with North Morey Channel, the floodway was
based on equal-conveyance reduction. Downstream of this confluence, the
floodway was set at the 1-percent-annual-chance flood boundary. Any
encroachment in the downstream area would result in a break in the
floodway with floodwaters being transferred to West Branch Llagas Creek.

Miller Slough

Miller Slough is an undersized channel that cuts through the plains of an
alluvial valley running through a rather densely developed section of the
City of Gilroy. Floodways were found not to be applicable for Miller
Slough. Unlike the typical cross section shown in Figure 1, the cross
sections along Miller Slough will not allow a continuous water surface
across the channel and adjoining overbanks. Two overbank conditions
generally exist:

1. The overbanks may be level with the top of the channel bank
and only after the cross section is extended from 200 to 300
feet beyond the channel does it begin to slope away from the
channel.

2. The channel banks are perched from floodwaters overtopping
the banks and depositing sediment, with overbanks sloping
away from the channel.

These topographic conditions result in sheetflow areas caused by the
channel overflows and a separate water surface within the channel.

146



Forcing floodwaters to stay within the channel banks during the 1-
percent-annual-chance flood by placing encroachments parallel to the
channel causes flooding problems, which did not exist prior to the
designation of the floodway. In addition, most of the overbank areas are
developed with many structures either along or close to the channel.
Filling in the gaps between these existing structures would augment
downstream overflows and could cause new overflows.

Because of the existing development, undersized channel capacity, and
inadequate carrying capacity in a reasonable floodway width, floodways
are not applicable for Miller Slough.

North and South Morey Creek

The floodway for South Morey Creek was determined by equal-
conveyance reduction. In areas of perched channel, the floodway was
placed at the limits of that portion of the 1-percent-annual-chance floodplain
where there was a continuous water surface across the channel and adjoining
overbanks. Because the floodway prevented the stream-to-stream
interchange of floodwaters, the flow rates used in floodway determinations
were different from those used in the floodplain delineations.

Upstream of the study limit, it was not possible to contain the total flow rate
with a rise in water surface of 1 foot or less. An overflow across Morey
Avenue was the result.

Ronan Channel

The floodway for Ronan Channel is defined by the channel banks because
the channel is designed to contain the 1-percent-annual-chance flood

Uvas Creek

The floodway for Uvas Creek upstream of Thomas Road was
determined by equal-conveyance reduction methods except where limited
by channel banks. Downstream of Thomas Road, the channel capacity falls
well below that necessary to convey the 1-percent-annual-chance flood and
extensive overtopping of the existing levee occurs. The significant shallow
flooding of areas adjacent to Uvas Creek downstream of Thomas Road is
the result of a spill over the south bank immediately upstream of Monterey
Highway and numerous spills over the north bank between Thomas Road
and Monterey Highway.

Floodways for Uvas Creek from 1,100 feet downstream of Thomas Road to
the limit of study at Monterey Highway were not applicable under FEMA
standards. However, raising of the water-surface elevation downstream of
Thomas Road through construction of a levee or extensive filling for
development would cause overtopping of the levee upstream of Thomas
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Road has the potential to cause new flooding problems and/or increase the
severity of existing problems due to building location and density.

West Branch Llagas Creek

The floodway for West Branch Llagas Creek is generally based on equal-
conveyance reduction. This method was used upstream of the high mounds
that are north of the lake in Las Animas Park. Downstream of this point,
the western floodway boundary was set at the west bank of the channel, and
there was no eastern floodway boundary. This unique situation is caused by
the high mounds acting as barriers to the flow and necessitates that the
floodway be discontinuous near the lake. This discontinuity results in a
spillage of floodwaters from the floodway on West Branch Llagas Creek
into the floodplain for Miller Slough.

City of Los Altos

The floodway boundaries were determined at cross sections; between cross
sections, the boundaries were interpolated. The FIRM (published separately)
shows the floodway boundaries determined for the City of Los Altos. The 1-
percent-annual-chance floodplain boundaries are not shown for reaches in which
the boundaries are not significantly different from the floodway boundaries.

Unlike the typical floodway cross sections shown in Figure 1, a portion of the
channels in Los Altos have no overbank areas that allow a continuous water
surface across the channel and the overbanks. In general, overbank areas are
lower than the bank elevations, so that once water overtops the channel banks, it
flows along its own path as sheetflow. Floodways are not applicable in sheetflow
areas; therefore, no floodway was computed. Forcing floodwaters to stay within
channel banks during the 1-percent-annual-chance flood by placing theoretical
encroachments could lead to worsening of downstream overflow and subject new
properties to flooding.

A floodway was developed only for Adobe Creek. Floodways were not developed
for Hale or Permanente Creeks or for the Permanente Diversion, as the channels
have no adjoining overbank areas and floodflows in excess of capacity leave the
channel and flow independently as sheetflow. For Stevens Creek, the 1-percent-
annual-chance flood is well within the banks of the channel, and floodway limits
would more appropriately be set using considerations of velocity of flow and
slopes of channel banks to produce a setback allowing for bank sloughing.

Town of Los Altos Hills

Floodways were not computed for Barron Creek and Adobe Creek upstream from
O’Keefe Lane because floodway calculations indicated supercritical flow and
resultant high velocities. Floodways were not computed for Arastradero,
Matadero, and Purissima Creeks because the 1-percent-annual-chance flood is
contained in the channel. No floodway was computed for Concepcion Drainage or
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Hale Creek due to the fully developed nature of their 1-percent-annual-chance
floodplain.

City of Los Gatos

No floodway has been delineated for the impoundment area created by Vasona
Dam, on Los Gatos Creek, because within the confines of such an impoundment,
conveyance is undefined; therefore, a floodway is not appropriate.

City of Milpitas

Unlike typical floodway cross sections, the channels in Milpitas have no overbank
areas that allow a continuous water surface across the channel and the overbanks.
In general, overbank areas are lower than the bank elevations, so that once water
overtops the channel banks, it flows along its own path as sheetflow. Floodways
are not applicable in sheetflow areas; therefore, no floodway data table is
included. Forcing floodwaters to stay within channel banks during the 1-percent-
annual-chance flood by placing imaginary encroachments could lead to worsening
of downstream overflow and subject new properties to flooding.

Due to the extensive sheetflow in the floodplains and the extent of urbanization in
the community, no floodways were designated on the channels studied in
Milpitas.

City of Monte Sereno

No FIS available.

City of Morgan Hill

Five breaks occur in the floodway along West Little Llagas Creek. Four are the
result of inadequate carrying capacity of culverts and perked channels. At Llagas
Road, Hale Avenue, Wright Avenue, Monterey Highway near 4th Street, and
Monterey Highway near Watsonville Road, breaks in the floodway with attendant
shallow overflows are necessary, as the entire flow rate cannot be contained in a
floodway.

The undersized channel near Spring Avenue limits the flow that may be contained
within a floodway, which includes the channel plus adjacent floodplain. A break
in the floodway must occur at this point.

City of Mountain View

Unlike typical floodway cross sections, the channels in Mountain View have no
overbank areas that allow a continuous water surface across the channel and the
overbanks. In general, overbank areas are lower than the banks, so that once water
overtops the channel banks, it flows along its own path as sheetflow. Floodway
are not applicable in sheetflow areas.
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Forcing floodwaters to stay within channel banks during the 1-percent-annual-
chance flood by placing imaginary encroachments parallel to the channels is not
reasonable because most of the areas along the channels are totally developed,
with many structures along or close to the channel. Filling in the gaps between
structures is unreasonable and upstream encroachments could lead to a worsening
of some downstream overflows or could cause new overflows, thus subjecting
new properties to overflow from the channels.

Due to the sheetflow in the floodplains and the extent of urbanization in the
community, no floodways were designated on the channels studied in Mountain
View.

City of Palo Alto

Channels in Palo Alto generally have no overbank areas that allow a continuous
water surface across the channel and the overbanks. Overbank areas are typically
lower than the channel bank elevations, so that once water overtops the channel
banks, it flows along a separate path as sheetflow. Floodways are not applicable
in sheetflow areas.

Due to the extensive sheetflow in the floodplains and the extent of urbanization in
the community, no floodways were designated on the channels studied in Palo
Alto.

It is not appropriate to delineate floodways for tidal water bodies; therefore, no
floodway is presented for San Francisco Bay.

City of San Jose

Many perched channels in San Jose have no overbank areas that allow a
continuous water surface across the channel and the overbanks. Instead, overbank
areas are lower than the channel bank elevations; therefore, once water overtops
the channel banks, it flows along a separate path as sheetflow. Floodways are not
applicable in sheetflow areas.

Forcing floodwaters from perched channels to stay within the channel banks
during the 1-percent-annual-chance flood by placing imaginary encroachments
parallel to the channels is not reasonable as most of the areas along the channels
are totally developed, and many structures area along or close to the channel.
Filling in the gaps between structures is unreasonable, and upstream
encroachments could lead to a worsening of some downstream overflows or could
cause new overflows and subject new properties to overflow from the channels.

Floodways were designated for the following creeks:
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Alamitos Creek

For the valley channel reach from approximately 2,000 feet upstream of
the Guadalupe River confluence to Camden Avenue, floodways were
based on equal-conveyance reduction. From the confluence with the
Guadalupe River to a point 2,000 feet upstream, the floodways
approximated the 1-percent-annual-chance flood boundaries and included
the existing channel and percolation ponds. The reach through the SCVWD
percolation ponds has depths in excess of 4 feet. For the reach of Alamitos
Creek from upstream of McKean Road to Bertram Road, the floodway was
computed on the basis of equal conveyance reduction; however, due to
hazardous velocities in the area, the floodway was made coincident with
the 1-percent-annual-chance flood boundary.

Coyote Creek

Floodway boundaries for Coyote Creek were based on equal-conveyance
reduction unless the channel was perched. For perched channel reaches,
floodways were designated where the flow rate could be increased to
obtain up to a 1-foot rise in water surface without causing flooding that did
not exist during the 1-percent-annual-chance flood. An exception to these
methods for designating floodways occurred through a reach of quarry
approximately 3 miles downstream of Anderson Dam. Floodways for the
quarry reach were based on the limit of effective flow for the east
floodway boundary and the top of the levee (the 1-percent-annual-chance
flood boundary) for the west floodway boundary. Floodways could not be
designated from Sinclair Freeway (Interstate Highway 280) downstream to
the Silver Creek confluence or from 2,500 feet upstream of Trimble Road
to San Francisco Bay due to the perched channel condition. For the
upstream reach of Coyote Creek, the floodway was delineated to preserve
the volume-discharge relationship as much as possible with the minimum
effect on the overall floodway. This was necessary to include the effect of
the percolation ponds in this area. In cases in which a percolation pond could
not be excluded from the floodway in its entirety, the floodway was
delineated to include the entire pond. The ponds are either completely within
the floodway or completely out.

Fisher Creek and Fisher Creek Overbank

The floodway for Fisher Creek was based on equal-conveyance reduction
for valley channel reaches. For perched channel reaches, the floodway was
designated where the flow rate could be increased up to a rise in water
surface of 1 foot without causing flooding that did not exist during the 1-
percent-annual-chance flood. From a point approximately 500 feet
upstream of Richmond Avenue to the upstream limit of study at Tilton
Avenue, floodways were based on equal-conveyance reduction. In two
separate reaches downstream of Richmond Avenue, it was necessary to
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maintain storage volumes so as to minimize changes in downstream
flooding. The first reach included the separately modeled Fisher Creek
Overbank floodway, which contained the east and west overflows from the
spill 500 feet upstream of Richmond Avenue. This reach terminated at
Hailey Avenue. The second reach, requiring storage, extended from
approximately 1,500 feet downstream of Bailey Avenue to a point
approximately 3,000 feet upstream of the Coyote Creek confluence. For
both of these reaches, the designated floodways approximated the 1-
percent-annual-chance flood boundaries. Floodway data are not presented
for cross sections A through | on Fisher Creek because the floodway was
based on storage considerations rather than conveyance.

City of Santa Clara

Channels in Santa Clara generally have no overbank areas that allow a continuous
water surface across the channel and the overbanks. Overbank areas are typically
lower than the channel bank elevations, so that once water overtops the channel
banks, it flows along a separate path as sheetflow. Floodways are not applicable
in sheetflow areas.

It is not necessary to delineate floodways parallel to the channels because most of
the areas along the channels are totally developed with many structures along or
close to the channel. Filling the gaps between structures is unreasonable; upstream
encroachments could lend to a worsening of some downstream overflows or could
cause new overflows thus subjecting new properties to overflow from the
channels.

In general, most of the City of Santa Clara is designated as a Shaded Zone X (0.2-
percent-annual-chance flood). The limited capacity of the storm drainage system
will subject almost the entire city to shallow sheetflow during the 1-percent-
annual-chance flood as floodwaters in excess of the storm drain capacity flow
down the streets.

Due to the extensive sheetflow in the floodplains and the extent of urbanization in
the community, no floodways were designated on the channels studied in Santa
Clara.

City of Saratoga

Floodways were not determined for the area on Calabazas Creek from
immediately upstream of the railroad to Saratoga-Sunnyvale Road because the
entire overflow could not be contained without causing a water-surface rise of
more than 1 foot (Reference 4).

Prospect Creek

Floodways along Prospect Creek were determined using the HEC-2
computer program and the equal-conveyance-reduction method. The
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floodway widths are based on limiting the rise in water-surface or
energy-gradeline elevations to 1 foot due to encroachment. The floodway
analyses are based on containing all split-flow discharges.

City of Sunnyvale

Due to existing flood-control measures in the City of Sunnyvale, flooding that
occurs is primarily sheetflow in nature; according to FEMA criteria, the
establishment of a floodway is not required.

Santa Clara County (Unincorporated areas)

Some of the channels in Santa Clara County have no overbank areas that allow a
continuous water surface across the channel and the overbanks. In general,
overbank areas are lower than the bank elevations; therefore, when water overtops
the channel banks, it flows along its own path as sheetflow. Floodways are not
applicable in sheetflow areas.

Forcing floodwaters from perched channels to stay within the channel banks
during the 1-percent-annual-chance flood by placing imaginary encroachments
parallel to the channels is not reasonable as most of the areas along the channels
are totally developed, and many structures area along or close to the channel.
Filling in the gaps between structures is unreasonable, and upstream
encroachments could lead to a worsening of some downstream overflows or could
cause new overflows and subject new properties to overflow from the channels.

Due to the extensive sheetflow in the floodplains and the extent of urbanization in
the community, no floodways were designated on Calabazas Creek, Canoas
Creek, the Guadalupe River, Miller Slough, the downstream potion of Permanente
Creek, Silver Creek, South Babb Creek, Thompson Creek, and Upper Penitencia
Creek.

Floodways, where applicable on streams flowing through Santa Clara County, are
described as follows:

Alamitos Creek

For the valley channel reach from approximately 2,000 feet upstream of
the Guadalupe River confluence to Camden Avenue, floodways were
based on equal-conveyance reduction. From the confluence with the
Guadalupe River to a point 2,000 feet upstream, the floodways
approximated the 1-percent-annual-chance flood boundaries and included
the existing channel and percolation ponds. The reach through the SCVWD
percolation ponds has depths in excess of 4 feet. For the reach of Alamitos
Creek from upstream of McKean Road to Bertram Road, the floodway was
computed on the basis of equal conveyance reduction; however, due to
hazardous velocities in the area, the floodway was made coincident with
the 1-percent-annual-chance flood boundary.
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Calabazas Creek

Floodways along Calabazas Creek were determined using the HEC-2
computer program and the equal-conveyance-reduction method. The
floodway widths are based on limiting the rise in water-surface or
energy-gradeline elevations to 1 foot due to encroachment. The floodway
analyses are based on containing all split-flow discharges.

Floodways were not determined for the area on Calabazas Creek from
immediately upstream of the railroad to Saratoga-Sunnyvale Road
because the entire overflow could not be contained without causing a
water-surface rise of more than 1 foot (Reference 1).

Coyote Creek

Floodway boundaries for Coyote Creek were based on equal-conveyance
reduction unless the channel was perched. For perched channel reaches,
floodways were designated where the flow rate could be increased to
obtain up to a 1-foot rise in water surface without causing flooding that did
not exist during the 1-percent-annual-chance flood. An exception to these
methods for designating floodways occurred through a reach of quarry
approximately 3 miles downstream of Anderson Dam. Floodways for the
quarry reach were based on the limit of effective flow for the east
floodway boundary and the top of the levee (the 1-percent-annual-chance
flood boundary) for the west floodway boundary. Floodways could not be
designated from Sinclair Freeway (Interstate Highway 280) downstream to
the Silver Creek confluence or from 2,500 feet upstream of Trimble Road
to San Francisco Bay due to the perched channel condition. For the
upstream reach of Coyote Creek, the floodway was delineated to preserve
the volume-discharge relationship as much as possible with the minimum
effect on the overall floodway. This was necessary to include the effect of
the percolation ponds in this area. In cases in which a percolation pond could
not be excluded from the floodway in its entirety, the floodway was
delineated to include the entire pond. The ponds are either completely within
the floodway or completely out.

East Little Llagas Creek

The carrying capacity of the culvert at U.S. Highway 101 limits the flow that
may be contained within a floodway. A break in the floodway is necessary to
allow an overflow.

Fisher Creek and Fisher Creek Overbank

The floodway for Fisher Creek was based on equal-conveyance reduction
for valley channel reaches. For perched channel reaches, the floodway was
designated where the flow rate could be increased up to a rise in water
surface of 1 foot without causing flooding that did not exist during the 1-
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percent-annual-chance flood. From a point approximately 500 feet
upstream of Richmond Avenue to the upstream limit of study at Tilton
Avenue, floodways were based on equal-conveyance reduction. In two
separate reaches downstream of Richmond Avenue, it was necessary to
maintain storage volumes so as to minimize changes in downstream
flooding. “The first reach included the separately modeled Fisher Creek
Overbank floodway, which contained the east and west overflows from the
spill 500 feet upstream of Richmond Avenue. This reach terminated at
Hailey Avenue. The second reach, requiring storage, extended from
approximately 1,500 feet downstream of Bailey Avenue to a point
approximately 3,000 feet upstream of the Coyote Creek confluence. For
both of these reaches, the designated floodways approximated the 1-
percent-annual-chance flood boundaries. Floodway data are not presented
for cross sections A through | on Fisher Creek because the floodway was
based on storage considerations rather than conveyance.

Lions Creek

Upstream of the confluence with North Morey Channel, the floodway was
based on equal-conveyance reduction. Downstream of this confluence, the
floodway was set at the 1-percent-annual-chance flood boundary. Any
encroachment in the downstream area would result in a break in the
floodway with floodwaters being transferred to West Branch Llagas Creek.

Llagas Creek and Llagas Overbank

Floodways in the Llagas Creek basin were unusual in that the overflow
floodway was closely related to floodway determined in the channel.
Floodway boundaries in the perched channel areas were the 1-percent-
annual-chance floodplain boundaries with the flow rate increased to obtain
a 1-foot rise without causing flooding that did not exist during the 1-
percent-annual-chance flood. Where the entire 1-percent-annual-chance
floodflow rates could not be contained, floodways were delineated in these
spill and overflow areas. Where the channel was not perched, equal-
conveyance reduction was used to determine floodways. The reach of
stream between Church Avenue and U.S. Highway 101 has no floodway on
the east overbank due to the fact that a floodway could not be drawn to
meet current standards, as land adjacent to the channel is not subject to
flooding. Finally, the quarry area, approximately 2,500 feet west of
Monterey Road adjacent to Llagas Creek, is inundated by the 1-percent-
annual-chance flood due to low banks at the upstream end. The water
reenters the channel on the downstream end of the quarry. Therefore,
through the quarry area, the floodway boundary coincides with the 1-
percent-annual-chance flood boundary, thus eliminating spilling into the
quarry.
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North and South Morey Creek

The floodway for South Morey Creek was determined by equal-
conveyance reduction. In areas of perched channel, the floodway was
placed at the limits of that portion of the 1-percent-annual-chance floodplain
where there was a continuous water surface across the channel and adjoining
overbanks. Because the floodway prevented the stream-to-stream
interchange of floodwaters, the flow rates used in floodway determinations
were different from those used in the floodplain delineations.

Upstream of the study limit, it was not possible to contain the total flow rate
with a rise in water surface of 1 foot or less. An overflow across Morey
Avenue was the result.

Ronan Channel

The floodway for Ronan Channel is defined by the channel banks because
the channel is designed to contain the 1-percent-annual-chance flood.

Stevens Creek

The floodway on Stevens Creek is broken at Stevens Creek Boulevard and
to the north. In this area, a floodway could not be drawn due to weir flow
on the eastern side of the floodplain at Stevens Creek Boulevard.

Uvas Creek

The floodway for Uvas Creek upstream of Thomas Road was
determined by equal-conveyance reduction methods except where limited
by channel banks. Downstream of Thomas Road, the channel capacity falls
well below that necessary to convey the 1-percent-annual-chance flood and
extensive overtopping of the existing levee occurs. The significant shallow
flooding of areas adjacent to Uvas Creek downstream of Thomas Road is
the result of a spill over the south bank immediately upstream of Monterey
Highway and numerous spills over the north bank between Thomas Road
and Monterey Highway.

Floodways for Uvas Creek from 1,100 feet downstream of Thomas Road to
the limit of study at Monterey Highway were not applicable under FEMA
standards. However, raising of the water-surface elevation downstream of
Thomas Road through construction of a levee or extensive filling for
development would cause overtopping of the levee upstream of Thomas
Road has the potential to cause new flooding problems and/or increase the
severity of existing problems due to building location and density.
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West Branch Llagas Creek

The floodway for West Branch Llagas Creek is generally based on equal-
conveyance reduction. This method was used upstream of the high
mounds that are north of the lake in Las Animas Park. Downstream of this
point, the western floodway boundary was set at the west bank of the
channel, and there was no eastern floodway boundary. This unique
situation is caused by the high mounds acting as barriers to the flow and
necessitates that the floodway be discontinuous near the lake. This
discontinuity results in a spillage of floodwaters from the floodway on
West Branch Llagas Creek into the floodplain for Miller Slough.

West Little Llagas Creek

The floodway for West Little Llagas Creek is based on equal-conveyance
reduction. However, four breaks occur in the floodway. These are the result
of inadequate carrying capacity of culverts. At Llagas Road, Monterey
Road near Fourth Street, and Monterey Road near Watsonville Road, breaks
in the floodway with attendant shallow overflows occur, as the entire flow
rate cannot be contained in a floodway.

The undersized channel and separate water surface near Spring Avenue
limits the flow, which may be contained within a floodway (the channel
plus the adjacent floodplain). A break in the floodway must occur at this
location.

The area between the floodway and 1-percent-annual-chance floodplain
boundaries is termed the floodway fringe. The floodway fringe encompasses the
portion of the floodplain that could be completely obstructed without increasing
the water-surface elevation of the 1-percent-annual-chance flood by more than 1
foot at any point. Typical relationships between the floodway and the floodway
fringe and their significance to floodplain development are shown in Figure 1,
“Floodway Schematic.”
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Figure 1 — Floodway Schematic
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | ELOODWAY INCREASE
FEET) SECOND)
Adobe Creek

A 33,288 65 400 5.8 124.6 124.6 124.6 0.0
B 33,623 45 320 7.3 126.9 126.9 126.9 0.0
C 34,181 45 310 7.5 130.3 130.3 130.3 0.0
D 34,923 30 220 10.5 136.6 136.6 137.0 0.4
E 35,420 40 240 9.7 142.1 142.1 142.1 0.0
F 36,223 80 480 4.8 145.8 145.8 146.7 0.9
G 36,733 90 910 2.4 157.1 157.1 157.9 0.8
H 37,351 60 460 4.8 157.2 157.2 158.1 0.9
I 37,715 55 290 7.6 160.2 160.2 160.3 0.1
J? 38,871

K 39,361 115 500 4.4 180.1 180.1 181.0 0.9
L 39,938 110 560 3.9 1835 1835 184.5 1.0
M 40,398 65 340 6.5 185.6 185.6 186.6 1.0
N 41,178 110 870 2.5 195.5 195.5 196.5 1.0
(0] 41,913 75 430 5.1 196.6 196.6 197.6 1.0
P 42,483 60 270 8.1 199.7 199.7 200.6 0.9
Q 42,928 90 410 5.4 204.0 204.0 204.7 0.7
R 43,338 70 310 7.1 208.1 208.1 208.6 0.5
S 43,843 90 360 6.1 212.4 212.4 213.4 1.0
T 44,238 50 260 8.5 216.7 216.7 217.2 0.5

"Feet above Tide Gates
’No floodway determined

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

ADOBE CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
WIDTH AREA | VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) | (SQUARE | (FEET PER REGULATORY | - oo | L oopway | NCREASE
FEET) SECOND)

Alamitos Creek
A 2,445 80 730 12.1 202.9 202.9 203.7 0.8
B 3,200 150 1,180 75 211.8 211.8 212.2 0.4
C 25,6407 413 985 4.7 352.7 352.7 352.7 0.0
D 26,5107 663 2,722 0.6 365.3 365.3 365.3 0.0
E 27,460 2 593 2,473 1.9 375.1 375.1 375.1 0.0
F 28,8207 290 881 5.3 385.2 385.2 385.2 0.0
G 29,3002 174 719 6.5 392.2 392.2 392.2 0.0
H 30,7002 163 483 9.7 404.8 404.8 404.8 0.0
[ 31,900 2 131 477 9.9 418.4 418.4 418.4 0.0
J 32,920 2 127 682 6.9 427.6 427.6 427.6 0.0

Arroyo Calero
A 1003 90 510 4.6 286.2 286.2 286.9 0.7
B 670° 55 330 7.1 289.8 289.8 289.9 0.1
C 1,280° 55 290 8.0 293.9 293.9 293.9 0.0
D 1,890° 60 280 8.3 300.6 300.6 300.7 0.1
E 2,488°3 65 360 6.5 305.7 305.7 305.8 0.1
F 3,087° 60 300 7.8 308.5 308.5 309.0 0.5
G 3,587° 90 530 25 314.1 314.1 314.1 0.0
H 4,186° 45 140 9.4 318.0 318.0 318.0 0.0

'Feet above confluence with Alamitos Creek Percolation Pond
“Feet above confluence with Guadalupe River
3Feet above confluence with Alamitos Creek

¢t 371avl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

ALAMITOS CREEK - ARROYO CALERO




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
.| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Calabazas Creek
A 55,195 30 153 7.4 323.8 323.8 323.8 0.0
B 55,395 26 158 7.2 325.8 325.8 325.8 0.0
C 55,600 29 180 6.3 327.6 327.6 327.7 0.1
D 55,925 30 170 6.7 330.1 330.1 330.3 0.2
E 56,060 30 186 6.1 331.3 331.3 3314 0.1
F 56,165 25 144 7.9 331.9 331.9 331.9 0.0
G 56,455 28 166 6.9 335.1 335.1 335.1 0.0
H 56,710 23 160 7.1 337.2 337.2 337.2 0.0
I 56,960 29 190 6.0 339.2 339.2 339.2 0.0
J 57,120 26 176 6.5 340.2 340.2 340.2 0.0
K 57,185 25 99 115 340.8 340.8 340.8 0.0
L 57,226 20 151 7.5 342.8 342.8 342.8 0.0

'Feet above confluence with Guadalupe Slough

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY
SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

CALABAZAS CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
.| WIDTH AREA | VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) | (SQUARE | (FEET PER REGULATORY | - oo | L oopway | NCREASE
FEET) | SECOND)
Coyote Creek
A 76,025 175 3,000 4.3 46.6 46.6 46.6 0.0
B 78,450 175 2,450 5.3 475 475 475 0.0
C 79,935 300 4,060 3.2 49.6 49.6 50.3 0.7
D 80,900 135 890 14.8 50.8 50.8 51.2 0.4
E 81,970 1303 1,320 9.5 57.7 57.7 58.0 0.3
F 82,500 1753 1,620 7.7 59.7 59.7 59.8 0.1
G 83,360 265 ° 2,440 5.1 61.4 61.4 61.6 0.2
H 83,700 2952 2,830 4.4 62.0 62.0 62.3 0.3
| 84,570 2502 2,180 5.7 62.2 62.2 62.7 0.5
J 85,400 155 1,730 7.2 63.1 63.1 64.1 1.0
K 86,400 205 2,420 5.2 67.2 67.2 68.2 1.0
L 87,000 345 3,890 3.2 70.6 70.6 71.1 0.5
M 88,200 355 4,030 3.1 72.4 72.4 73.4 1.0
N 88,800 280 2,450 5.1 73.2 73.2 74.0 0.8
o} 89,360 130 1,510 8.3 74.5 74.5 75.3 0.8
P 90,000 230 2,070 6.0 77.7 77.7 78.6 0.9
Q 91,030 140 1,660 75 79.6 79.6 80.2 0.6
R 92,020 110 1,690 7.4 82.1 82.1 83.0 0.9
S 92,480 235 2,560 4.9 83.0 83.0 84.0 1.0
T 93,600 340 3,460 3.6 84.7 84.7 85.2 0.5
U 94,000 335 3,330 3.8 84.7 84.7 85.4 0.7
v 94,620 345 3,360 3.7 84.9 84.9 85.8 0.9

=
N

'Feet above confluence with San Fransisco Bay
’No floodway determined

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

COYOTE CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Coyote Creek
(Continued)
AA 105,700 130 1,750 7.6 97.3 97.3 98.0 0.7
AB 106,400 210 3,420 3.9 99.2 99.2 99.7 0.5
AC 107,300 200 3,160 4.2 99.9 99.9 100.4 0.5
AD 107,800 210 3,810 3.5 100.1 100.1 100.9 0.8
AE 108,900 240 3,250 4.1 101.1 101.1 102.0 0.9
AF 109,400 160 2,270 5.9 1015 1015 102.3 0.8
AG 110,100 215 3,350 4.0 102.7 102.7 103.5 0.8
AH 111,200 230 2,690 5.0 104.1 104.1 104.8 0.7
Al 112,600 575 3,980 3.3 106.2 106.2 106.8 0.6
AJ 113,655 625 ° 5,220 2.6 107.5 107.5 108.4 0.9
AK 114,700 320 2,450 5.4 109.3 109.3 110.3 1.0
AL 115,600 245 2,640 5.0 111.4 111.4 112.3 0.9
AM 116,535 1252 1,440 9.3 117.4 117.4 117.5 0.1
AN 117,100 130 1,760 7.6 120.0 120.0 120.2 0.2
AO 117,900 210 3,350 4.0 120.9 120.9 121.9 1.0
AP 118,700 170 2,410 55 1215 1215 122.4 0.9
AQ 119,412 150 2,080 6.4 123.5 1235 124.0 0.5
AR 120,720 145 2,220 6.0 126.4 126.4 126.9 0.5
AS 121,690 165 2,690 5.0 127.6 127.6 128.0 0.4
AT 122,720 225 2,800 4.8 128.1 128.1 128.6 0.5
AU 123,980 230 1,980 6.7 129.6 129.6 129.9 0.3
AV 124,900 285 2,500 5.3 131.0 131.0 131.3 0.3
AW 125,940 240 2,250 5.9 131.8 131.8 132.0 0.2
AX 126,900 295 2,640 5.0 133.2 133.2 133.8 0.6
AY 127,760 305 2,520 5.3 135.0 135.0 135.6 0.6
AZ 128,200 285 2,380 5.6 135.7 135.7 136.6 0.9

'Feet above confluence with San Fransisco Bay
®Floodway lies entirely outside county limits

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY
SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

COYOTE CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Coyote Creek
(Continued)
BA 129,290 210 2,040 6.5 143.8 143.8 143.8 0.0
BB 129,540 175 1,870 7.1 144.4 144.4 144.4 0.0
BC 130,150 215 2,020 6.6 145.7 145.7 145.7 0.0
BD 131,190 155 1,550 8.6 148.4 148.4 148.4 0.0
BE 132,200 90° 1,180 11.3 151.0 151.0 151.0 0.0
BF 133,050 185 3,040 4.4 156.6 156.6 156.7 0.1
BG 133,930 240 2,420 55 156.5 156.5 156.9 0.4
BH 135,090 365 3,740 3.6 157.2 157.2 157.6 0.4
BI 135,875 330 3,230 4.1 157.6 157.6 158.2 0.6
BJ 136,450 195 2,050 6.5 157.8 157.8 158.3 0.5
BK 137,090 80 910 15.0 158.0 158.0 158.4 0.4
BL 137,550 150 1,930 7.1 162.1 162.1 162.7 0.6
BM 138,830 150 1,470 9.3 163.9 163.9 164.5 0.6
BN 139,500 245 2,810 4.9 167.2 167.2 167.5 0.3
BO 140,700 305 2,990 4.6 169.5 169.5 170.0 0.5
BP 141,100 320 3,190 4.3 170.6 170.6 170.9 0.3
BQ 141,500 400 3,610 3.8 171.2 171.2 1715 0.3
BR 142,170 255 1,990 6.9 172.8 172.8 173.0 0.2
BS 142,740 215 1,900 7.2 175.7 175.7 175.9 0.2
BT 143,500 210 2,020 6.8 177.9 177.9 178.4 0.5
BU 145,400 130 1,260 10.8 186.4 186.4 186.6 0.2
BV 146,500 1552 1,700 8.7 191.6 191.6 191.9 0.3
BW 147,500 1502 1,940 7.7 194.5 194.5 194.7 0.2
BX 148,500 1002 1,530 9.7 196.6 196.6 196.8 0.2
BY 149,500 1852 2,970 5.0 199.3 199.3 199.6 0.3
BZ 150,500 105 1,460 10.2 200.1 200.1 200.5 0.4

'Feet above confluence with San Fransisco Bay
®Floodway lies entirely outside county limits

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY
SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

COYOTE CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Coyote Creek
(Continued)
CA 151,500 170 2,580 5.8 202.5 202.5 203.1 0.6
CB 151,865 170 2,450 6.1 202.7 202.7 203.3 0.6
CcC 152,500 170 2,500 5.9 207.0 207.0 207.0 0.0
CD 153,400 250 2,950 5.0 207.9 207.9 208.1 0.2
CE 154,500 225 2,230 6.5 208.6 208.6 208.8 0.2
CF 155,300 220° 2,750 5.4 209.6 209.6 209.7 0.1
CG 156,000 2557 2,250 6.6 210.2 210.2 210.2 0.0
CH 157,100 2502 2,910 5.1 210.6 210.6 211.3 0.7
Cl 157,600 1952 2,110 7.0 210.9 210.9 211.5 0.6
CJ 158,430 185 2,270 6.6 213.5 213.5 213.7 0.2
CK 159,500 235 2,100 7.1 214.4 214.4 214.5 0.1
CL 160,750 700 3,825 3.9 220.1 220.1 220.9 0.8
CM 161,200 895 8,270 1.8 220.9 220.9 221.5 0.6
CN 162,200 870 10,200 14 221.1 221.1 221.7 0.6
CO 163,200 630 3,730 4.0 221.8 221.8 221.8 0.0
CP 164,200 265 2,690 55 226.5 226.5 226.5 0.0
CQ 165,200 490 5,700 2.6 227.9 227.9 228.0 0.1
CR 166,200 530 8,220 1.8 228.1 228.1 228.3 0.2
Cs 166,700 430 4,500 3.3 228.1 228.1 228.3 0.2
CT 167,200 195 1,190 12.5 229.7 229.7 229.7 0.0
CuU 167,610 5102 3,100 4.8 234.3 234.3 234.3 0.0
CcVv 168,500 825° 7,760 1.4 235.0 235.0 235.0 0.0
Ccw 169,650 610° 4,930 3.0 235.3 235.3 235.3 0.0
CX 170,900 1202 920 16.1 238.7 238.7 238.7 0.0
CY 171,745 230 3,040 4.9 247.9 247.9 247.9 0.0
CZ 172,170 270 3,860 3.8 248.2 248.2 248.2 0.0

'Feet above confluence with San Fransisco Bay
®Floodway lies entirely outside county limits

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY
SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

COYOTE CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Coyote Creek
(Continued)
DA 173,244 235 3,080 4.8 248.7 248.7 248.7 0.0
DB 174,253 340 2,800 5.3 248.8 248.8 249.6 0.8
DC 175,210 490 2,650 5.6 250.8 250.8 251.2 0.4
DD 176,192 410 3,140 4.7 252.1 252.1 252.8 0.7
DE 176,800 3902 3,510 4.2 254.5 254.5 255.2 0.7
DF 177,729 225 1,710 8.7 256.0 256.0 256.0 0.0
DG 178,795 160 2,230 6.6 263.7 263.7 263.7 0.0
DH 179,265 255 2,360 6.3 263.9 263.9 263.9 0.0
DI 180,237 240 2,640 5.6 263.9 263.9 264.7 0.8
DJ 181,180 255 2,290 6.5 265.1 265.1 265.7 0.6
DK 182,830 2357 1,930 7.6 269.7 269.7 269.7 0.0
DL 183,352 260 1,510 9.8 269.7 269.7 270.2 0.5
DM 184,530 570 4,310 3.4 272.1 272.1 272.4 0.3
DN 185,420 495 2,720 55 272.3 272.3 273.2 0.9
DO 186,524 375 2,200 7.1 275.2 275.2 275.9 0.7
DP 187,170 520 2,630 5.7 281.0 281.0 281.5 0.5
DQ 188,743 355 2,090 7.2 286.6 286.6 286.9 0.3
DR 189,772 390 3,650 4.1 288.2 288.2 289.0 0.8
DS 190,803 420 1,570 9.6 294.3 294.3 294.3 0.0
DT 191,828 7857 5,300 2.8 300.5 300.5 300.9 0.4
DU 192,785 760 6,500 2.3 301.0 301.0 301.5 0.5
DV 194,055 1,040 4,500 3.3 301.7 301.7 302.5 0.8
DW 195,140 555 3,130 4.8 305.8 305.8 306.8 1.0
DX 196,248 2,090 29,000 0.5 311.0 311.0 311.6 0.6
DY 197,122 2,130 24,200 0.6 311.7 311.7 312.0 0.3
DZ 198,022 2,280 20,250 0.7 317.3 317.3 317.9 0.6

'Feet above confluence with San Fransisco Bay
®Floodway lies entirely outside county limits

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY
SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

COYOTE CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Coyote Creek
(Continued)
EA 199,110 1,970 28,700 0.5 318.0 318.0 318.6 0.6
EB 200,243 1,260 11,400 1.3 318.5 318.5 319.0 0.5
EC 201,200 830 8,300 1.8 324.7 324.7 325.2 0.5
ED 202,421 1,340 7,850 1.9 329.3 329.3 330.2 0.9
EE 203,305 1,180 11,750 1.3 335.6 335.6 336.1 0.5
EF 204,350 390 1,830 8.2 338.7 338.7 339.2 0.5
EG 205,365 4052 2,450 6.1 341.6 341.6 342.3 0.7
EH 206,375 5352 2,210 6.8 344.6 344.6 345.6 1.0
El 207,600 500 2,710 55 348.4 348.4 349.4 1.0
EJ 208,635 350 2,470 6.1 355.1 355.1 355.1 0.0
EK 209,695 415 2,180 6.9 357.4 357.4 357.6 0.2
EL 210,707 330 2,100 7.1 360.9 360.9 361.7 0.8
EM 211,725 315 2,230 6.7 364.9 364.9 365.2 0.3
EN 212,631 225 1,250 12.0 369.6 369.6 369.6 0.0
EO 213,840 260 1,740 8.6 374.0 374.0 374.7 0.7
EP 214,790 190 1,420 10.6 376.4 376.4 376.9 0.5
EQ 215,960 150 1,190 12.6 381.2 381.2 381.2 0.0
ER 216,950 130 980 15.3 385.2 385.2 385.2 0.0
ES 217,520 150 1,350 11.1 388.8 388.8 389.6 0.8
ET 217,832 155 1,480 10.1 390.8 390.8 390.8 0.0
EU 218,185 170 1,830 8.2 393.8 393.8 394.7 0.9
EV 218,582 410 2,830 5.3 394.6 394.6 395.6 1.0
EW 218,900 400 3,360 4.5 395.5 395.5 396.2 0.7
EX 219,625 260 1,800 8.3 397.7 397.7 398.7 1.0
EY 220,370 145 1,110 135 402.7 402.7 402.7 0.0

'Feet above confluence with San Fransisco Bay
®Floodway lies entirely outside county limits

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY
SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

COYOTE CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
East Little Llagas Creek
A 3,225 348 1,200 4.5 264.6 264.6 264.6 0.0
B 5,621 82 535 6.9 269.6 269.6 270.6 1.0
C 7,679 99 467 7.9 275.4 275.4 275.4 0.0
D 10,149 73 371 10.0 283.9 283.9 283.9 0.0
E 14,352 65 265 8.3 299.1 299.1 300.1 1.0
F 15,397 71 423 5.2 303.7 303.7 303.7 0.0
G 16,471 73 364 6.1 305.3 305.3 305.5 0.2

'Feet above confluence with Llagas Creek

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

EAST LITTLE LLAGAS CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | ELOODWAY INCREASE
FEET) SECOND)
Fisher Creek
A-1°
J 18,068 170 200 5.6 268.7 268.7 269.0 0.3
K 18,850 110 270 4.2 271.0 271.0 271.9 0.9
L 19,644 85 180 6.3 274.2 274.2 274.2 0.0
M 20,771 90 260 4.2 277.7 277.7 278.7 1.0
N 21,649 50 170 6.4 279.5 279.5 280.1 0.6
(0] 22,619 110 290 3.9 284.4 284.4 284.7 0.3
P 23,615 125 330 3.4 287.0 287.0 288.0 1.0
Q 24,472 115 420 1.7 292.0 292.0 292.9 0.9
R 24,920 85 280 2.5 292.2 292.2 293.1 0.9
S 25,950 85 200 3.5 295.2 295.2 296.1 0.9
T 26,560 160 400 1.8 299.2 299.2 299.9 0.7
U 27,404 130 290 2.4 300.2 300.2 300.8 0.6
\% 28,200 75 230 3.1 302.5 302.5 303.0 0.5
" 28,950 460 450 1.6 305.5 305.5 306.5 1.0
X 29,370 100 300 1.9 306.6 306.6 307.4 0.8
Y 30,201 135 230 2.4 309.6 309.6 310.6 1.0
Z 31,120 75 200 2.8 311.1 311.1 312.1 1.0
AA 31,810 50 150 3.7 312.3 312.3 313.2 0.9
AB 32,810 45 130 4.3 315.7 315.7 316.7 1.0
AC 33,732 180 290 1.9 320.0 320.0 320.7 0.7
AD 34,715 255 180 3.1 324.0 324.0 325.0 1.0
AE 35,728 75 130 4.3 328.2 328.2 329.1 0.9
AF 36,640 90 180 3.1 331.6 331.6 332.5 0.9
AG 37,550 100 130 1.7 334.6 334.6 334.6 0.0

'Feet above confluence with Coyote Creek
’No floodway determined

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

FISHER CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Fisher Creek Overbank
A 450 350 1,700 0.5 256.2 256.2 257.2 1.0
B 1,000 1,470 3,320 0.3 256.2 256.2 257.2 1.0
C 1,625 2,050 4,440 0.4 256.2 256.2 257.2 1.0
D 2,470 2,575 4,190 0.3 256.3 256.3 257.2 0.9
E 3,320 1,980 1,600 0.9 256.3 256.3 257.3 1.0
F 3,980 2,050 1,460 1.0 257.4 257.4 257.6 0.2
G 4,740 1,800 1,830 0.8 257.7 257.7 257.9 0.2
H 5,740 920 2,720 0.5 260.0 260.0 260.2 0.2
I 6,251 960 880 2.0 260.1 260.1 260.2 0.1
J 7,580 630 410 3.2 263.8 263.8 263.9 0.1
K 8,520 925 880 1.5 266.3 266.3 267.0 0.7
L 8,960 600 680 1.8 267.8 267.8 268.1 0.3

'Feet above confluence with Fisher Creek
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FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

FISHER CREEK OVERBANK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Llagas Creek
A 16,130 70 800 8.1 177.2 177.2 178.1 0.9
B 21,200 175 1,400 5.1 187.5 187.5 188.3 0.8
C 22,100 210 1,360 5.2 188.5 188.5 189.2 0.7
D 22,860 235 1,250 5.7 189.4 189.4 190.1 0.7
E 23,610 195 1,060 6.7 190.5 190.5 191.0 0.5
F 24,654 190 2,230 3.2 198.8 198.8 199.7 0.9
G 25,595 190 1,820 3.9 199.1 199.1 200.0 0.9
H 26,690 185 1,720 3.9 199.5 199.5 200.3 0.8
I 27,457 370 1,860 3.6 199.8 199.8 200.7 0.9
J 28,320 140 1,000 6.8 200.4 200.4 201.2 0.8
K 29,087 190 1,050 6.4 201.6 201.6 202.2 0.6
L 29,845 85 670 10.1 207.4 207.4 208.1 0.7
M 30,349 85 1,020 6.6 210.4 210.4 211.4 1.0
N 31,115 405 2,230 4.4 211.1 211.1 212.1 1.0
o] 31,770 155 1,280 8.0 211.1 211.1 212.0 0.9
P 32,390 145 1,210 8.5 211.9 211.9 212.7 0.8
Q 33,123 145 1,290 8.0 213.4 213.4 214.2 0.8
R 33,715 145 1,300 7.9 214.2 214.2 215.0 0.8
S 34,585 175 1,440 7.2 215.5 215.5 216.3 0.8
T 35,545 155 1,470 7.0 216.7 216.7 217.5 0.8
U 36,383 170 1,590 6.5 217.7 217.7 218.6 0.9
\Y, 37,135 135 1,210 8.5 218.2 218.2 219.0 0.8
w 38,070 145 1,220 8.4 219.6 219.6 220.5 0.9
X 39,090 180 1,220 8.4 225.4 225.4 226.0 0.6
Y 39,660 400 1,966 5.2 227.3 227.3 227.9 0.6
z 40,585 925 2,480 4.1 228.3 228.3 229.0 0.7
AA 41,440 860 2,220 4.6 228.9 228.9 229.9 1.0
AB 42,265 845 2,170 4.8 230.4 230.4 231.1 0.7

'Feet above confluence with Pajaro River

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

LLAGAS CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | ELOODWAY INCREASE
FEET) SECOND)
Llagas Creek
(Continued)
AC 43,090 1,205 3,170 3.3 231.3 231.3 232.2 0.9
AD 43,790 1,085 2,820 3.7 233.2 233.2 234.2 1.0
AE 44,530 820 1,590 6.6 235.1 235.1 235.5 0.4
AF 45,330 510 2,400 4.4 237.8 237.8 238.8 1.0
AG 45,740 525 2,240 4.7 238.8 238.8 239.8 1.0
AH 46,435 270 1,030 10.2 240.3 240.3 240.3 0.0
Al 47,240 685 2,690 3.9 241.5 241.5 242.5 1.0
AJ 47,890 770 2,440 4.3 242.5 242.5 2435 1.0
AK 48,435 590 1,840 5.7 244.1 244.1 244.8 0.7
AL 49,280 1,160 3,870 2.7 246.1 246.1 246.8 0.7
AM 49,980 985 1,780 5.8 246.3 246.3 247.1 0.8
AN 50,725 1,050 2,640 3.9 247.5 247.5 248.4 0.9
AO 51,460 635 1,720 3.0 250.9 250.9 251.0 0.1
AP 52,370 110 770 7.0 251.2 251.2 2514 0.2
AQ 53,055 110 700 7.7 252.9 252.9 253.0 0.1
AR-AS®
AT 55,820 80 560 9.5 261.0 261.0 261.5 0.5
AU 56,565 135 680 7.8 263.1 263.1 263.5 0.4
AV 57,175 160 810 6.5 265.7 265.7 265.7 0.0
AW 58,010 155 620 8.5 266.8 266.8 266.9 0.1
AX 58,965 145 840 6.3 269.2 269.2 269.2 0.0
AY 59,965 130 610 8.7 270.6 270.6 270.6 0.0
AZ 60,925 145 690 7.7 273.3 273.3 273.3 0.0
BA 61,670 130 710 7.5 275.3 275.3 275.4 0.1
BB 62,525 110 460 11.5 277.4 277.4 277.4 0.0
BC 63,300 125 630 8.4 280.6 280.6 280.6 0.0
BD 64,280 90 510 10.4 285.0 285.0 285.0 0.0

'Feet above confluence with Pajaro River

No floodway

determined

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY
SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

LLAGAS CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Llagas Creek
(Continued)
BE 65,270 110 620 8.5 288.8 288.8 288.8 0.0
BF 66,000 95 490 10.8 289.8 289.8 290.0 0.2
BG 66,975 140 800 6.6 293.8 293.8 294.2 0.4
BH 67,760 105 610 8.7 296.3 296.3 296.3 0.0
BI 68,220 55 360 14.7 296.7 296.7 296.7 0.0
BJ 68,935 95 650 8.2 300.8 300.8 300.8 0.0
BK 69,510 90 530 10.0 301.3 301.3 301.3 0.0
BL 70,125 75 520 10.2 303.9 303.9 303.9 0.0
BM 70,580 122 690 7.7 306.0 306.0 306.0 0.0
BN 71,440 143 710 6.9 307.9 307.9 308.0 0.1
BO 72,149 140 890 55 310.0 310.0 310.0 0.0
BP 72,655 170 790 6.2 310.2 310.2 310.5 0.3
BQ 73,363 140 740 5.3 311.2 311.2 312.0 0.8
BR 74,200 170 740 6.6 312.6 312.6 313.6 1.0
BS 74,970 150 810 6.0 319.3 319.3 320.3 1.0
BT 75,865 150 870 5.6 321.9 321.9 322.9 1.0
BU 76,480 105 690 7.1 325.0 325.0 325.3 0.3
BV 77,090 100 670 7.3 327.7 327.7 328.4 0.7
BW 78,310 94 620 7.9 331.9 331.9 332.5 0.6
BX 78,640 85 710 6.9 334.0 334.0 334.3 0.3
BY 79,590 150 1,110 4.4 341.3 341.3 341.9 0.6
Bz 80,320 130 910 5.4 343.8 343.8 344.5 0.7
CA 81,115 100 580 8.3 349.7 349.7 349.7 0.0
CB 81,980 135 870 55 355.9 355.9 355.9 0.0
CcC 82,670 125 790 5.8 358.9 358.9 359.2 0.3
CD 83,230 120 1,010 4.6 360.4 360.4 361.4 1.0
CE 83,535 125 840 5.5 361.3 361.3 362.1 0.8

'Feet above confluence with Pajaro River

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

LLAGAS CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Llagas Creek
(Continued)
CF 84,140 140 1,020 4.5 364.2 364.2 364.4 0.2
CG 85,690 160 1,230 3.7 372.1 372.1 372.3 0.2
CH 86,430 125 1,290 3.5 377.7 377.7 378.4 0.7
Cl 86,970 110 1,110 4.1 377.9 377.9 378.6 0.7
CJ 87,915 130 980 4.0 380.4 380.4 380.8 0.4
CK 88,860 80 570 6.8 388.0 388.0 388.1 0.1
CL 89,815 100 550 7.1 390.9 390.9 391.9 1.0
CM 90,400 120 580 6.7 394.8 394.8 395.0 0.2
CN 91,530 140 760 5.1 402.0 402.0 402.0 0.0
CO 91,935 130 930 4.2 403.3 403.3 403.9 0.6
CP 92,735 95 580 6.7 405.1 405.1 405.9 0.8
CQ 93,345 110 680 5.7 409.2 409.2 409.3 0.1
CR 93,920 85 550 7.1 411.9 411.9 412.1 0.2
Cs 94,495 90 560 7.0 414.9 414.9 415.7 0.8
CT 94,970 110 730 5.3 417.1 417.1 418.1 1.0
CuU 95,590 115 690 5.7 419.8 419.8 420.5 0.7
CcVv 96,230 80 520 7.5 422.6 422.6 423.5 0.9
Ccw 96,850 145 830 4.7 426.5 426.5 426.8 0.3
CX 97,440 65 440 8.9 428.8 428.8 429.1 0.3
CY 98,230 125 400 9.8 434.8 434.8 434.8 0.0
Cz 98,695 130 880 4.4 437.7 437.7 438.2 0.5
DA 99,300 120 640 6.1 439.5 439.5 440.0 0.5
DB 99,720 110 570 6.8 443.8 443.8 443.8 0.0
DC 100,220 85 440 8.9 447.3 447.3 447.8 0.5
DD 101,120 90 600 6.5 451.9 451.9 452.8 0.9

'Feet above confluence with Pajaro River

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

LLAGAS CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Llagas Overbank
AZ
B 7,430 850 5,750 1.2 185.1 185.1 186.1 1.0
C 8,235 995 3,370 2.0 185.3 185.3 186.2 0.9
D 8,980 600 1,600 4.2 186.0 186.0 186.9 0.9
E 9,775 895 1,780 2.7 188.2 188.2 189.1 0.9
F 10,380 785 1,310 3.7 189.3 189.3 190.2 0.9
G 11,030 895 3,080 15 191.7 191.7 192.4 0.7
H 11,880 600 980 4.7 192.3 192.3 192.9 0.6
I 12,400 575 1,390 3.3 193.7 193.7 194.4 0.7
J 13,855 620 1,270 3.7 196.0 196.0 196.9 0.9
K 15,250 680 1,600 2.9 198.2 198.2 198.9 0.7
L 17,555 475 1,475 3.2 199.5 199.5 200.4 0.9
M 18,085 690 1,890 25 200.4 200.4 201.2 0.8
N 18,810 600 3,380 14 202.5 202.5 203.3 0.8
0O-W*

'Feet above confluence with Llagas Creek
’No floodway determined

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

LLAGAS OVERBANK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Los Gatos Creek
A 35,859 108 700 9.9 250.7 250.7 250.8 0.1
B 36,856 90 895 7.8 260.9 260.9 261.0 0.1
C 37,744 120 1,115 6.2 263.3 263.3 264.0 0.7
D 38,618 306 2,608 2.7 265.8 265.8 266.4 0.6
E 39,215 263 1,733 4.0 266.3 266.3 266.8 0.5
F 39,918 152 1,077 6.5 270.4 270.4 270.5 0.1
G 40,766 115 927 7.5 274.8 274.8 274.8 0.0
H 41,409 117 906 7.7 278.0 278.0 278.0 0.0
I 43,900 N/A 7,530 0.9 N/A N/A 302.3 N/A
J 45,300 435 1,100 6.4 303.1 303.1 303.1 0.0
K 45,700 90 352 7.7 304.6 304.6 304.6 0.0
L 46,300 545 910 7.7 305.9 305.9 306.7 0.8
M 46,700 95 520 13.4 310.1 310.1 310.2 0.1
N 47,300 120 640 10.9 316.0 316.0 316.1 0.1
(0] 47,700 80 640 10.9 318.6 318.6 3194 0.8
P 48,300 110 800 8.7 323.3 323.3 323.9 0.6
Q 48,900 75 710 9.8 329.3 329.3 329.7 0.4
R 49,500 95 770 9.1 332.1 332.1 332.1 0.0
S 49,900 120 1,210 5.8 333.0 333.0 333.6 0.6
T 50,500 90 780 9.0 333.3 333.3 334.2 0.9

'Feet above confluence with Guadalupe River

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

LOS GATOS CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Pajaro River
A 111,700 400 9,120 3.3 142.4 142.4 143.4 1.0
B 113,663 329 7,938 3.8 143.6 143.6 144.6 1.0
C 114,438 484 9,428 3.3 144.4 144.4 145.3 0.9
D 118,150 665 10,773 2.9 145.6 145.6 146.5 0.9
E 119,325 484 7,951 3.9 146.3 146.3 147.1 0.8
F 120,088 450 9,751 3.2 147.2 147.2 148.1 0.9

'Feet above Pacific Ocean

¢t 371avl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

PAJARO RIVER




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1 WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | ELOODWAY INCREASE
FEET) SECOND)
Permanente Creek
A-L?
M 16,730 50 220 11.7 294.7 294.7 294.8 0.1
N 17,290 50 220 11.7 305.0 305.0 305.0 0.0
(0] 18,240 35 150 115 326.1 326.1 326.1 0.0
P 18,762 25 140 12.3 336.8 336.8 336.8 0.0
Q 19,460 20 170 10.1 358.3 358.3 358.7 0.4
R 20,300 55 270 6.4 376.1 376.1 376.2 0.1
S 20,910 50 300 5.7 382.4 382.4 382.7 0.3
T 21,375 40 160 10.8 394.8 394.8 394.8 0.0
U 21,770 15 180 8.2 411.4 411.4 411.4 0.0
\% 22,830 55 260 5.7 426.7 426.7 426.7 0.0
W 23,240 45 210 7.0 434.6 434.6 435.3 0.7
X 23,850 40 200 7.4 445.9 445.9 446.8 0.9
Y 24,120 40 180 8.2 452.4 452.4 452.4 0.0
Z 24,580 55 400 3.7 475.4 475.4 475.4 0.0
AA 25,210 30 130 11.3 490.5 490.5 490.5 0.0
AB 26,400 25 120 12.3 540.5 540.5 540.5 0.0

'Feet above confluence of Permanente Diversion Channel with Stevens Creek

’No floodway determined

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

PERMANENTE CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
WIDTH AREA | VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) | (SQUARE | (FEET PER REGULATORY | - oo | L oopway | NCREASE
FEET) SECOND)
Prospect Creek
A 3881 28 130 4.9 325.2 325.2 325.2 0.0
B 658 * 25 117 5.4 326.1 326.1 326.5 0.4
C 1,078 35 125 5.1 328.7 328.7 328.9 0.2
D 1,513 1 24 66 9.6 336.3 336.3 336.3 0.0
E 1,131 21 82 7.8 344.8 344.8 344.8 0.0
F 2,087 21 75 8.4 346.9 346.9 346.9 0.0
G 2,192 33 103 6.2 348.9 348.9 348.9 0.0
H 2,290*" 20 121 5.3 353.5 353.5 353.5 0.0
| 2,395 21 100 6.4 353.5 353.5 353.9 0.4
Santa Teresa Creek
A 3102 30 190 4.5 316.7 316.7 317.0 0.3
B 910 2 55 140 6.1 321.9 321.9 322.2 0.3

'Feet above confluence with Calabazas Creek
“Feet above confluence with Arroyo Calero

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

PROSPECT CREEK - SANTA TERESA CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
San Tomas Aquino Creek
A 1,420 25 150 8.4 317.4 317.4 317.4 0.0
B 1,635 30 140 9.0 321.0 321.0 321.2 0.2
C 2,030 40 130 9.7 329.2 329.2 329.2 0.0
D 2,280 45 210 6.0 332.9 332.9 333.4 0.5
E 2,535 55 260 4.8 341.4 341.4 341.4 0.0
F 2,675 45 240 5.3 341.5 341.5 342.4 0.9
G 2,900 30 120 10.3 343.1 343.1 343.1 0.0
H 3,175 30 190 6.5 345.8 345.8 346.7 0.9
I 3,530 55 280 4.4 351.9 351.9 352.7 0.8
J 3,945 30 190 6.5 357.3 357.3 357.5 0.2
K 4,710 30 160 7.7 363.0 363.0 363.6 0.6
L 5,085 30 110 11.2 369.4 369.4 369.4 0.0
M 5,435 30 140 8.8 374.0 374.0 374.4 0.4
N 5,545 35 130 9.5 375.3 375.3 375.6 0.3
o] 5,725 25 130 9.1 378.2 378.2 378.2 0.0
P 6,450 50 380 3.1 391.8 391.8 392.3 0.5
Q 6,650 40 240 4.9 391.8 391.8 392.6 0.8
R 7,290 90 180 6.6 400.1 400.1 401.1 1.0
S 7,845 50 160 7.4 413.3 413.3 413.6 0.3
T 8,275 40 180 6.6 416.3 416.3 417.1 0.8
U 9,105 20 100 11.8 435.1 435.1 435.1 0.0
Y, 9,975 40 120 9.5 449.9 449.9 449.9 0.0

'Feet above Pollard Road

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

SAN TOMAS AQUINO CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Saratoga Creek

A 6,604 74 458 8.6 315.5 315.5 315.5 0.0
B 6,922 52 349 11.2 320.5 320.5 320.5 0.0
C 7,446 65 430 9.1 324.5 324.5 324.9 0.4
D 7,851 55 320 12.2 327.0 327.0 327.0 0.0
E 8,295 50 350 11.0 331.7 331.7 331.7 0.0
F 8,519 60 420 9.1 334.7 334.7 335.0 0.3
G 8,865 50 330 11.6 337.9 337.9 337.9 0.0
H 9,290 45 330 11.6 341.6 341.6 341.6 0.0
I 9,829 60 330 11.5 346.1 346.1 346.8 0.7
J 10,190 50 330 11.5 352.4 352.4 352.4 0.0
K 10,525 60 480 7.9 357.5 357.5 357.6 0.1
L 10,940 55 410 9.3 359.9 359.9 360.0 0.1
M 11,340 65 460 8.3 362.6 362.6 363.3 0.7
N 12,122 55 330 11.5 371.8 371.8 372.6 0.8
o] 12,917 50 330 11.5 381.7 381.7 382.5 0.8
P 13,192 55 520 7.3 388.1 388.1 388.1 0.0
Q 13,547 50 330 11.4 388.8 388.8 389.7 0.9
R 14,300 60 410 9.1 398.5 398.5 398.7 0.2
S 15,055 55 420 8.9 407.8 407.8 407.8 0.0
T 15,745 50 440 8.5 416.1 416.1 416.2 0.1
U 16,660 85 520 7.1 427.4 427.4 427.4 0.0
Y, 17,505 35 310 11.9 438.7 438.7 439.1 0.4
w 17,905 65 460 7.8 446.4 446.4 446.4 0.0
X 18,675 85 510 7.1 455.7 455.7 456.4 0.7
Y 19,335 55 360 10.0 467.1 467.1 467.8 0.7
Z 19,815 55 390 9.3 475.7 475.7 476.7 1.0

'Feet above Pollard Road

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

SARATOGA CREEK




BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | ELOODWAY INCREASE
FEET) SECOND)
Saratoga Creek
(Continued)
AA 20,400 * 75 520 6.8 483.8 483.8 484.5 0.7
AB 21,1701 65 440 8.1 494.8 494.8 494.8 0.0
AC 21,4701 75 640 5.5 505.2 505.2 505.2 0.0
AD 22,0301 45 260 13.4 508.6 508.6 508.6 0.0
AE 22,135 ! 30 270 12.9 514.5 514.5 514.5 0.0
Smith Creek
A 159 2 10 50 7.9 255.1 255.1 255.1 0.0
B 524 2 10 40 9.9 256.0 256.0 256.0 0.0
C 1,500 2 30 170 2.1 271.4 271.4 271.9 0.5
D 1,850 2 25 90 3.9 271.6 271.6 2721 0.5
E 2,300° 25 50 6.5 276.1 276.1 276.2 0.1
F 2,7252 35 90 3.6 279.7 279.7 279.7 0.0
G 3,000 2 25 70 4.3 282.1 282.1 282.1 0.0
H 3,5007 20 40 7.6 286.1 286.1 286.1 0.0
I 3,700 2 25 40 7.0 288.8 288.8 288.8 0.0
J 4,0957 35 80 3.5 297.1 297.1 297.1 0.0
K 4,250° 20 70 3.4 298.4 298.4 298.6 0.2
L 4,465° 25 90 2.7 301.2 301.2 301.6 0.4
M 4,685 25 90 2.7 303.8 303.8 304.2 0.4

'Feet above Pollard Road
2Feet above Union Pacific Railroad

¢t 371avl

FEDERAL EMERGENCY MANAGEMENT AGENCY

SANTA CLARA COUNTY, CA
AND INCORPORATED AREAS

FLOODWAY DATA

SARATOGA CREEK - SMITH CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | ELOODWAY INCREASE
FEET) SECOND)
Stevens Creek

A 38,510 90 780 7.2 252.2 252.2 252.2 0.0
B 39,410 90 500 11.2 255.4 255.4 255.4 0.0
C 39,885 65 570 9.8 259.7 259.7 259.9 0.2
D 40,800 60 710 7.7 264.4 264.4 264.5 0.1
E 41,573 80 730 7.5 269.5 269.5 269.7 0.2
F 42,400 60 460 12.0 272.9 272.9 273.4 0.5

G-1?
J 45,882 205 1,630 3.3 299.6 299.6 300.0 0.4
K 46,910 115 500 10.9 302.2 302.2 302.2 0.0
L 47,710 85 450 12.1 307.6 307.6 307.6 0.0
M 48,710 110 580 9.4 317.4 317.4 318.4 1.0
N 49,610 110 550 9.9 327.8 327.8 327.9 0.1
(0] 50,310 325 1,230 4.4 3314 331.4 332.1 0.7
P 51,110 260 790 6.9 336.5 336.5 337.3 0.8
Q 51,711 240 1,900 2.9 344.6 344.6 344.6 0.0
R 52,510 105 470 11.6 346.6 346.6 346.6 0.0
S 53,310 90 580 9.4 351.8 351.8 352.8 1.0
T 54,110 75 450 12.1 360.9 360.9 360.9 0.0
U 54,910 105 470 11.6 367.4 367.4 367.4 0.0
\% 55,710 65 390 14.0 372.4 372.4 372.4 0.0
" 56,510 105 660 8.3 385.6 385.6 385.6 0.0
X 57,310 75 530 10.3 394.2 394.2 394.2 0.0
Y 58,110 80 500 10.9 399.6 399.6 399.7 0.1
4 58,710 75 620 8.8 404.9 404.9 405.9 1.0
AA 59,110 110 1,050 51 413.6 413.6 414.1 0.5
AB 59,710 75 700 7.5 416.2 416.2 417.0 0.8
AC 59,910 110 1,140 4.6 418.3 418.3 419.0 0.7
AD 60,710 70 500 10.6 421.7 421.7 422.6 0.9

'Feet above Inboard Levees
No floodway determined

¢t 3719vl

FEDERAL EMERGENCY MANAGEMENT AGENCY
SANTA CLARA COUNTY, CA

AND INCORPORATED AREAS

FLOODWAY DATA

STEVENS CREEK




BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Tennant Creek
A 431 190 406 5.0 293.9 293.5 2 293.5 0.0
B 2,001 256 570 3.5 300.6 300.6 301.5 0.9
C 3,944 290 765 2.6 307.6 307.6 308.5 0.9
D 6,106 170 413 4.9 315.7 315.7 316.2 0.5
E 9,385 182 361 1.8 326.2 326.2 326.8 0.6
F 11,458 47 157 2.7 335.1 335.1 336.1 1.0
G 13,507 120 107 3.9 343.2 343.2 343.4 0.2
H 16,857 71 312 1.3 361.7 361.7 362.2 0.5

'Feet above confluence with East Little Llagas Creek
“Elevation computed without consideration of flooding controlled by East Little Llagas Creek
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BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Uvas Creek

A 17,405 181 1,644 8.5 209.4 209.4 209.4 0.0
B 18,150 278 1,969 7.1 211.2 211.2 211.2 0.0
C 19,090 194 1,855 7.5 212.6 212.6 213.1 0.5
D 19,700 195 2,020 6.9 213.7 213.7 213.9 0.2
E 20,185 165 2,380 6.1 214.5 214.5 214.7 0.2
F 20,925 221 2,788 5.0 215.3 215.3 215.4 0.1
G 21,555 244 3,440 4.1 215.4 215.4 215.7 0.3
H 22,415 380 4,663 3.0 215.5 215.5 216.0 0.5
I 22,885 306 2,898 4.8 215.7 215.7 216.1 0.4
J 23,315 140 3,194 4.4 215.9 215.9 216.5 0.6
K 23,705 65 2,657 5.3 216.1 216.1 216.7 0.6
L 24,310 150 5,842 2.4 216.7 216.7 217.3 0.6
M 24,985 460 11,722 1.2 216.8 216.8 217.4 0.6
N 25,785 190 6,557 2.1 216.8 216.8 217.4 0.6
(0] 26,610 300 4913 2.8 216.9 216.9 217.5 0.6
P 27,240 445 6,204 2.3 217.1 217.1 217.6 0.5
Q 28,035 505 4,580 3.0 217.4 217.4 218.2 0.8
R 28,925 520 4,190 3.2 217.4 217.4 218.3 0.9
S 29,950 295 1,430 9.5 219.5 219.5 220.3 0.8
T 30,540 205 1,390 9.7 222.4 222.4 222.4 0.0
U 31,200 225 1,500 9.0 224.4 224.4 224.5 0.1
\% 31,730 270 2,200 6.2 225.6 225.6 226.1 0.5
W 32,175 220 1,070 12.7 225.6 225.6 225.6 0.0
X 32,970 190 1,140 11.9 231.2 231.2 231.2 0.0
Y 33,610 205 1,690 8.0 234.9 234.9 235.0 0.1
Z 34,120 175 1,350 10.0 235.5 235.5 235.9 0.4

'Feet above Union Pacific Railroad
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Uvas Creek
(Continued)
AA 34,660 165 1,240 10.9 236.7 236.7 237.5 0.8
AB 35,355 225 1,720 7.9 239.2 239.2 240.1 0.9
AC 35,770 160 980 13.8 240.3 240.3 240.4 0.1
AD 36,460 165 1,270 10.7 244.2 244.2 245.2 1.0
AE 36,900 127 1,376 9.8 245.9 245.9 246.5 0.6
AF 37,629 375 3,656 3.7 249.0 249.0 249.7 0.7
AG 39,650 385 2,447 45 254.6 254.6 255.1 0.5
AH 40,075 472 2,231 4.9 256.0 256.0 256.8 0.8
Al 40,950 269 1,960 5.6 261.2 261.2 262.2 1.0
Al 41,485 235 1,873 5.8 265.0 265.0 265.8 0.8
AK 42,417 589 4,464 2.4 266.8 266.8 267.8 1.0
AL 43,339 400 1,314 8.3 268.3 268.3 268.7 0.4
AM 43,884 650 3,436 3.2 272.1 272.1 273.0 0.9
AN 45,389 766 3,131 3.5 277.7 277.7 278.7 1.0
AO 46,652 995 3,408 3.2 282.8 282.8 283.8 1.0
AP 47,640 498 2,379 4.6 287.9 287.9 288.4 0.5
AQ 48,157 308 2,407 45 290.6 290.6 291.1 0.5
AR 49,013 110 1,357 7.6 295.2 295.2 295.5 0.3
AS 49,521 75 1,016 8.4 301.2 301.2 301.4 0.2
AT 50,363 300 2,487 3.4 303.7 303.7 304.6 0.9
AU 51,346 384 2,197 3.9 305.2 305.2 306.2 1.0
AV 52,860 175 1,242 6.8 313.8 313.8 314.6 0.8
AW 53,932 488 1,717 4.9 321.1 321.1 322.1 1.0
AX 54,987 590 1,634 5.2 326.1 326.1 326.9 0.8
AY 55,523 375 1,582 5.4 330.3 330.3 330.3 0.0
AZ 56,529 305 1,535 5.5 335.8 335.8 336.5 0.7

'Feet above Union Pacific Railroad
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BASE FLOOD

FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)

Uvas Creek

(Continued)
BA 57,260 262 1,417 6.0 338.2 338.2 339.2 1.0
BB 57,989 231 1,472 5.8 341.9 341.9 342.8 0.9
BC 58,883 119 1,035 8.2 346.8 346.8 347.8 1.0
BD 59,991 114 1,024 8.3 351.4 351.4 352.0 0.6
BE 60,910 170 1,124 6.9 356.6 356.6 357.1 0.5
BF 61,708 205 1,362 5.7 363.4 363.4 363.6 0.2
BG 63,746 420 3,069 2.5 374.2 374.2 375.2 1.0
BH 64,754 273 2,373 3.3 376.9 376.9 377.9 1.0
BI 65,831 300 1,506 5.2 384.4 384.4 384.7 0.3
BJ 66,885 223 1,658 4.7 391.9 391.9 392.1 0.2
BK 67,865 171 1,622 4.8 398.3 398.3 398.6 0.3

'Feet above Union Pacific Railroad
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
West Branch Llagas Creek
A-D*
E 11,034 609 809 2.4 235.2 235.2 236.2 1.0
F 12,014 310 655 3.0 238.2 238.2 239.2 1.0
G 12,885 317 499 3.9 241.5 241.5 242.4 0.9
H 13,498 425 718 2.7 243.9 243.9 244.9 1.0
I 14,123 525 684 2.9 246.9 246.9 247.8 0.9
J 15,801 300 691 2.8 250.3 250.3 251.2 0.9
K 16,882 450 520 2.8 254.3 254.3 255.2 0.9
L 17,752 500 745 1.9 257.1 257.1 257.8 0.7
M 19,293 89 211 6.8 259.0 259.0 259.9 0.9
West Branch Llagas Creek
East Split
A 2
B 8,452 250 437 3.8 227.8 227.8 228.4 0.6
C 9,440 276 286 5.9 231.0 231.0 231.8 0.8
D 10,045 750 1,097 15 233.4 233.4 234.4 1.0
E 11,034 636 839 2.3 235.2 235.2 236.2 1.0

'Feet above confluence with Miller Slough

No floodway determined
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BASE FLOOD
FLOODING SOURCE FLOODWAY WATER-SURFACE ELEVATION
(FEET NAVD)
SECTION MEAN
1| WIDTH AREA VELOCITY WITHOUT WITH
CROSS SECTION DISTANCE (FEET) (SQUARE | (FEET PER REGULATORY FLOODWAY | FLooDWAY INCREASE
FEET) SECOND)
Wildcat Creek
A 3,815 35 240 3.9 330.6 330.6 330.6 0.0
B 4,308 35 100 9.3 334.0 334.0 334.0 0.0
C 4,903 35 130 7.0 341.6 341.6 341.6 0.0
D 5,304 30 100 9.1 347.3 347.3 347.3 0.0
E 6,014 45 170 5.4 358.8 358.8 358.8 0.0
F 6,468 55 120 7.6 361.4 361.4 361.4 0.0
G 6,770 65 310 2.9 372.7 372.7 372.8 0.1
H 7,354 45 120 7.6 377.7 377.7 377.7 0.0
I 8,033 40 100 9.1 388.1 388.1 388.1 0.0
J 8,920 50 210 4.2 400.4 400.4 400.6 0.2
K 9,235 45 100 8.8 402.7 402.7 402.7 0.0
L 9,746 55 110 7.6 409.8 409.8 409.8 0.0
M 10,065 55 200 4.2 417.6 417.6 418.0 0.4
N 10,670 30 70 8.1 421.9 421.9 421.9 0.0
(0] 11,160 50 280 2.0 434.8 434.8 434.8 0.0
P 11,992 45 80 7.1 448.4 448.4 448.4 0.0
Q 12,107 70 410 1.4 456.0 456.0 456.0 0.0
R 12,992 15 50 11.4 475.2 475.2 475.2 0.0
S 13,487 40 200 2.8 493.7 493.7 493.7 0.0
T 14,142 35 70 8.1 502.6 502.6 502.6 0.0

'Feet above Quito Road
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NOTICE TO
FLOOD INSURANCE STUDY USERS

Communities participating in the National Flood Insurance Program have
established repositories of flood hazard data for floodplain management and flood
insurance purposes. This Flood Insurance Study (FIS) may not contain all data
available within the repository. It is advisable to contact the community repository
for any additional data.

Select Flood Insurance Rate Map panels for the community contain information
that was previously shown separately on the corresponding Flood Boundary and
Floodway Map panels (e.g., floodways, cross-sections). Former flood hazard
zone designations have been changed as follows:

Old Zone New Zone
Al through A30 AE
B X
C X

Part or all of this FIS may be revised and republished at any time. In addition, part
of this FIS may be revised by the Letter of Map Revision process, which does not
involve republication or redistribution of the FIS. It is, therefore, the
responsibility of the user to consult with community officials and to check the
community repository to obtain the most current FIS components.

Initial Countywide FIS Effective Date: May 18, 2009
Revised Countywide FIS Effective Date: February 19, 2014
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5.0 INSURANCE APPLICATIONS

For flood insurance rating purposes, flood insurance zone designations are assigned to a
community based on the results of the engineering analyses. The zones are as follows:

Zone A

Zone A is the flood insurance rate zone that corresponds to the 1-percent-annual-
chance floodplains that are determined in the FIS by approximate methods.
Because detailed hydraulic analyses are not performed for such areas, no BFEs or
depths are shown within this zone.

Zone AE

Zone AE is the flood insurance rate zone that corresponds to the 1-percent-
annual-chance floodplains that are determined in the FIS by detailed methods. In
most instances, whole-foot BFEs derived from the detailed hydraulic analyses are
shown at selected intervals within this zone.

Zone AH

Zone AH is the flood insurance rate zone that corresponds to the areas of 1-
percent-annual-chance shallow flooding (usually areas of ponding) where average
depths are between 1 and 3 feet. Whole-foot BFEs derived from the detailed
hydraulic analyses are shown at selected intervals within this zone.

Zone AO

Zone AO is the flood insurance rate zone that corresponds to the areas of 1-
percent-annual-chance shallow flooding (usually sheetflow on sloping terrain)
where average depths are between 1 and 3 feet. Average whole-foot depths
derived from the detailed hydraulic analyses are shown within this zone.

Zone VE

Zone VE is the flood insurance rate zone that corresponds to the 1-percent-
annual-chance coastal floodplains that have additional hazards associated with
storm waves. Whole-foot BFEs derived from the detailed hydraulic analyses are
shown at selected intervals within this zone.

Zone X

Zone X is the flood insurance rate zone that corresponds to areas outside the 0.2-
percent-annual-chance floodplain, areas within the 0.2-percent-annual-chance
floodplain, and areas of 1-percent-annual-chance flooding where average depths
are less than 1 foot, areas of 1-percent-annual-chance flooding where the
contributing drainage area is less than 1 square mile, and areas protected from the
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6.0

1-percent-annual-chance flood by levees. No BFEs or depths are shown within
this zone.

Zone D

Zone D is the flood insurance rate zone that corresponds to unstudied areas where
flood hazards are undetermined, but possible.

FLOOD INSURANCE RATE MAP

The FIRM is designed for flood insurance and floodplain management applications.

For flood insurance applications, the map designates flood insurance rate zones as
described in Section 5.0 and, in the 1-percent-annual-chance floodplains that were studied
by detailed methods, shows selected whole-foot BFES or average depths. Insurance agents
use the zones and BFEs in conjunction with information on structures and their contents to
assign premium rates for flood insurance policies.

For floodplain management applications, the map shows by tints, screens, and symbols, the
1- and 0.2-percent-annual-chance floodplains. Floodways and the locations of selected
cross sections used in the hydraulic analyses and floodway computations are shown where
applicable.

This FIRM includes some flood hazard information that was presented separately on the
Flood Boundary and Floodway Maps, where applicable. Historical data relating to the maps
prepared for each community up to and including this countywide FIS are presented in
Table 13, “Community Map History.”
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FLOOD HAZARD

COMMUNITY INITIAL BOUNDARY MAP FIRM FIRM
NAME IDENTIFICATION REVISION DATE EFFECTIVE DATE REVISIONS DATE
Campbell, City of May 31, 1974 July 11, 1975 June 30, 1976 December 7, 1982
Cupertino, City of February 15, 1974 April 18, 1975 May 1, 1980

Gilroy, City of

Los Altos, City of

Los Altos Hills, City of the Town of

Los Gatos, Town of

Milpitas, City of

Monte Sereno, City of

Morgan Hill, City of

May 31, 1974

June 7, 1974

May 24, 1974

February 27, 1976

March 22, 1974

May 18, 2009

May 31, 1974

January 16, 1976

June 4, 1976

September 24, 1976

November 26, 1976

March 28, 1975
July 12, 1977
May 30, 1978

December 12, 1975

August 1, 1980

July 16, 1980

January 2, 1980

January 17, 1979

July 16, 1980

May 18, 2009

June 18, 1980

October 6, 1981
September 4, 1987
August 17, 1998

February 19, 1986
July 4, 1988
June 22, 1998

December 22, 1998
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COMMUNITY
NAME

INITIAL
IDENTIFICATION

FLOOD HAZARD
BOUNDARY MAP
REVISION DATE

FIRM
EFFECTIVE DATE

FIRM
REVISIONS DATE

Mountain View, City of

Palo Alto, City of

San Jose, City of

Santa Clara, City of

Saratoga, City of

Sunnyvale, City of

Santa Clara, County of

June 14, 1974

June 28, 1974

January 24, 1975

April 12, 1974

March 22, 1974

May 31, 1974

June 20, 1978

September 19, 1975

December 5, 1975
December 31, 1976

April 9, 1976
April 4, 1978
November 20, 1979

February 11, 1977
November 15, 1977

November 28, 1975

December 5, 1975

October 30, 1979
September 9, 1980

August 15, 1980

February 15, 1980

August 2, 1982

July 16, 1980

January 17, 1979

May 15, 1978

August 2, 1982

February 8, 1983
July 4, 1988
June 19, 1997

September 6, 1989
June 2, 1999

February 19, 1986
December 16, 1988
June 19, 1989
August 17, 1998

January 20, 1999

July 3, 1997

October 18, 1983
December 19, 1997

March 2, 1983
February 19, 1986
December 16, 1988

August 17, 1998
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7.0

8.0

9.0

OTHER STUDIES

Information pertaining to revised and unrevised flood hazards for each jurisdiction within
Santa Clara County has been compiled into this FIS. Therefore, this FIS supersedes all
previously printed FIS Reports, FHBMs, FBFMs, and FIRMs for all of the incorporated
and unincorporated jurisdictions within Santa Clara County.

LOCATION OF DATA

Information concerning the pertinent data used in the preparation of this FIS can be
obtained by contacting FEMA, Federal Insurance and Mitigation Division, 1111
Broadway, Suite 1200, Oakland, California 94607-4052.

BIBLIOGRAPHY AND REFERENCES
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Alamitos Creek, Scale 1:1,200, Contour Interval 2 feet: Guadalupe Creek to Bertram
Road (August 26, 1976).

Santa Clara Valley Water District, Map and Construction Plan for the Maintenance
Measures on Canoas Creek, Almaden Expressway to Nightingale Drive, Scale
1:600, March 15, 1976.

Santa Clara Valley Water District, Map and General Construction Plan for Canoas
Creek, Nightingale Drive to Cottle Road, Scale 1:480, January 27, 1967.

Santa Clara Valley Water District, Project No. 3012, Calero Creek Topographic
Maps, Scale 1:1,200, Contour Interval 2 feet (July 1975).

Santa Clara Valley Water District, Project No. 4026, Construction Plans for Lower
Silver Creek, Capitol Expressway to Cunningham Avenue, Scale 1:480, April 1975.

Santa Clara Valley Water District, Plan and Profile for Thompson Creek, Scale
1:600, February 1977.

201



116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

Santa Clara Valley Water District, Project No. 40047, Thompson Creek
Topographic Maps, Scale 1:1,200, Contour Interval 2 feet (May 3, 1972).

Santa Clara Valley Water District, Project No. 2010, Calabazas Creek Topographic
Maps, Scale 1:1,200, Contour Interval 2 feet (1974).

Santa Clara Valley Water District, Project No. 40032, Upper Penitencia Creek
Topographic Maps, Scale 1:1,200, Contour Interval 2 feet (September 6, 1973).

Santa Clara Valley Water District, South Babb Creek Channel Improvement Plans,
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1:12,000, November 1976.

Federal Emergency Management Agency, Flood Insurance Study, City of Milpitas,
Santa Clara County, California, 1980.

Santa Clara Valley Water District, Unpublished Data, Field Surveyed Cross
Sections, August 1977.
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Channel, Confluence with Llagas Creek to U.S. Highway 101, Scale 1:12,000, October
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Scale 1:6000, January 1977.
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